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Pumsc NOTICES 





Civil. Engineer Required 


by the “e+ we sy! ot GERIA 

for two tours, of to 18 months’ 

service, in the RAILWAY * DEPARTMENT. 

to act a8 RESIDENT ENGINEER in charge of the 
Erection of Locomotive and Carriage Workshops, 
power Station, &c., at E Salary £1200 per 


annum. Free quarters and first-class pro- 
vided. Liberal leave in England on full sa 

Candidates, age 35 to 45, must be cual civil 
engineers preferably corporate members of Insti- 
tution of Civil Engineers, who have had cokeaene> 
experience in the erection of machinery.—Apply at 
one. in writing, giving age and brief details of expe 

ones, » the CROWN AGENTS FOR TH 
Te eONIE 4, Millbank, 


Westminster, 8. 
quoting M Nigeria 11,156 6 


Foreman of Works Re- 
TIRED by the GOVERNMENT of 

Fe. Ve for the PUBLIC WORKS DE- 
PARTMENT, for two tours, each of not 

jess than 12 and "oe more than 18 months, with 
possi ble extension. . Salary £500 per annum, rising 
to £560 per annum by annual increments of £12. Out- 
ft allowance of £45 on first a 


Quarters 
free of rent and free passages. iberal leave in 
England on juli salary, Candidates, age » to 40, 
must have had experience in the sinking of te 


concre! 

eylinders for bridge foundations and of bridge build- 
ing. —Apply at onee, by letter, mentioning this paper 
and stating age full particulars of . to 
CROWN AGENTS bond THE COLONIES, 4. 


Millbank, Westminster, 8.W. 1, quoting M/10,765, 
6478 
(UNIVERSITY OF 4 


Et 
MILE END-ROAD, E. 

A COURSE of BEVEN LECTURES 3 be given 
at the College by Engineer-Commander B. W 
KNOTT. R.N., Superintendent of the Admiralty 
Engineering Laboratory at feat Drayton, on 

Diese! and Semi-Diesel Oil Engines, the Present 
Position of the Beavy Of) Engine and the Problems 
involved in its Further Development * 

The Course will commence on Thursday evening, 
October 27th, at. 6 p.m. and will ~ continued on the 
succeeding Thursdays. Novem . 10th, 17th, 
Friday, November 25th, and eB, December 
ist and Sth, at the ~_" pow 

Fee for the Course, 
University Courses at ( 
University, 108. 6d. 





London College 


ls Students attending 
holinges and Institutions of the 


zB. J. WIGNALL. 
Regis 


6462 itrar. 


Rev ‘ ce of Newark. 


REFUSE DISPOSAL, AND SALVAGE WORKS, 
are prepared to receive 
for the following 





The Cleansing — 
TENDERS from 
PL ANT. c MACHINERY - 

1 RTICAL BOLL ER. 
e “B.B.P. ENGINE. 
SALVAGE PLANT 
(4) PULVERISER. 
(se) ELEVATOR. 
5. INCINERATOR 

6 SKIP ELEVATOR AND MECHANICAL 

4 n= yh (prov tal: 

Full particulars and plan of proposed works may be 
obtained on application to the Borough Surveyor, =. 
J. W. Hipwood, anes. ae Newark 
the soneett of £2 2s. being made and which will be 
returned on receipt of a bona fide Tender 

Suitably endorsed and sealed Tenders to be delivered 
to my office not later than Noon on Monday, Sist 
October, 1921. 

The lowest or amy Tender will not necessarily be 


ee be 


- 


torepted 
HUGH TALLENTS, 
Town Clerk, 
Town Clerk's Office, 
Newark-on-Trent, 
dith October, 1921 6419 





(ity of Leeds. 

WATERWORKS Ly fy 4" 
The Waterworks Committee of the Leeds 
invite TENDERS for the DESIGN and CONSTRUC- 
TION of an pie eg WATER-TIGHT REID 
FORCED CONCRETE T. and PUMP-HOUSE at 


Moort 
rua a conditions of contract. and spectt 
ned from the Waterworks 


Leeds, 
Forma of ye 
cations may be obtad: 

neer, Leeds, on payment of & fee of £1, which will be 
returned om receipt of a bona fide Tender for the work. 


Tenders, 


“8a 
later than 10 a.m. 
The Committee does not bind itself to 


lowest or mw Tender. 
HARLES G. HENZELL, M. Inst. C.E.. 
Waterworks Engineer. 
26, Great George-street. 
ls st October, aber 1921. we S ss ___ 6321 
(i ty of Leicester. 
/ WATERWORKS DEP ABTUENT. 
CAST TRON PIPES. 
The Water Committee of the City Leices' 


invite TENDERS ‘for the SUPPLY la DELAY ERY 
¢ about 2700 Tons of 27in. diameter CAST IRO) 
ES 


Conditions of contract, specification and form of 
Tender may be obtained by foundry companies or 
xe 


ened. 

e the form supplied, endorsed 

diameter Cast Iron Pipes,"’ are to be delivered 
undersigned on or before the 14th November 
1¢ Committee do not bind themselves to accept 
owest or any der. 

G, T. EDWARDS. M. Inst. C.E., 
Water Engi and M ‘i 


Waterworks Office, 
Howling Green-atreet, Leloester, 











6460 





Giam State Railways. 
N 


TENDERS are INVITED for the SUPPLY of 500 
PAIRS WHEELS and AXLES. 
Specifications and 


the Tenders wilt be 
Right is reserved 
to #2. secept any 


Bersted 
Railnne ro to 


to 


PUBLIC NOTICES 





Industrial Vehicle 
New G.N.R. 


The Fortress 





The Engineer 





PRINCIPAL CONTENTS OF THIS 





Unemployment. 


Scientific and Industrial Research. 


(With a Two-page Supplement ) 
Road Tranter. 


New Electric Generating Station at Blackburn. 


The Hardening of Metals. 


Industrial Standardisation. 


ISSUE. 


Show at Olympia. 


Dining Trains. 


of Heligoland 

















PUBLIC NOTICES 


County, Borough of Wallasey. 
E FERRY IMPROVEMENTS. 

— ye Ae, Wallasey ‘nvite wg -y 

YING 0 ve 

= = CAREYING 0 aa “BB.” NEW FLOATING 

ROADWAY, and work “ C.”" CUT for NEW hn 

Pe BORD AN, She Sais luar sad spedication 

plans an 

Bell, Conauiting Civil Engi- 

Ww b Crosshall-street, 

Liverpool, at whose office copies tt the specification 


may be seen 
~~ desiring to. ‘obtain copies of plans and 
cificati te of quantities aw oo = mr 
yment of o feo of SS 28, for each wor 
br the two works, which fees will not be returnable. 
Tenders, on the form of Tender provided, must be 
delivered to the undersigned in a sealed envelope, 
endorsed ‘‘ Tender for Seacombe 
Works “B” and/or “0,” 
Noon, 








Saturda November 5th, 1921. 
ee GEO, LIVSEY. 
Town Clerk. 


Town Hall, Wallasey, 
7th October, 1921. 


Hoss igy Union. 


’ ILERMAKERS AND CONTRACTORS, 
7; a invite TENDERS for -—. — 


DELIVERING and SETTING 
vipiNG DE BOILER and for_the ALTERATION 
of FLUES, &c., at the Hackney Union Branch Insti- 
= at Brentwood. Essex 
fications, conditions of contract, &c.. can be 
obtained at the Guardians’ Offices, 2. Sidney-road, 
Homerton, 9. 


tones KR. »: for New . oo 

ire Boller,” must be vered at my office not 

then 11 a.m. on Wednesday. the 2nd November, 1921. 

The Guardians do = bind themselves to ‘accept 
Tender 

the lowest or any NK RB. COLES. 

Clerk to the Guardians. 

—— Offices, Hackney Talon. 

Homerton, | E. 9 


2, Sidney-r -road, I 
County Council. 


London 

RS are INVITED for the PURCHASE 
and eennee L pe 3500 K.W. GENERATING 
8 SPARE PA . &e. 
Te ae be at the Council's Tram- 


napected 
way Power Station, Hoskins-street, East Greenwich, 
he hours of 9 a.m. and 5 bm. on any week- 
day except Saturday, from 24th October to ith 
November. iy BR, - dates inclusive, upon pro- 
duction of the form. 
and forms of Tender may be obtained 
from the General Manager, London Comey ae 
Tramways, 23, Belvedere-road, Lambeth, 8 
Tender will be considered if —~ S County 
Hall, Spring-cardens, 8.W. 1, after Twelve Noon on 
Tuesday, 15th November, 1921. 
Council does not- bind itself to accept the 
highest or any § 


6357 





6493 


JAMES BIRD, 
Clerk of the London County Council. — 


[aes County Council. 





to the Clerk of the 
to the County SHall, Spring- 
later yo 4 p.m. on Monday, 
N qe. Any Tender received gafter 
time will not be considered. > + . 
The Council does not bind itself to accept the*lowes t 





any Tender. 
JAMES BIRD, 
the London County Council, 


‘PUBLIC NOTICES 


Bengal and North- Western 


oe 
Sameer Sewers. LIMITED 
rectors are pi to receive TENDE 
the oles bons “ ee 
(a) 260 TA (Complete) and FITTIN 
for 300 WAGONS, oer 
(s) ee ts for CONSTRUCTION of 300 


(oc) 1100 PAIRS of LJ eed and AXLES, 

(p) 1200 AXLE-BOXE 

(ez) 1200 LAMINATED “SPRINGS, 

(F) 1200 VOLUTE yy 
as per specifications seen at the Company's 


o 
addressed to the u and marked 
he for Wagons (a) or (s),” or as the case may 
are to be not later than Noon on Monday, 
tee Tath day of November, ‘ise 


For specification (4) and o & fee ot £2, (co) £1, 
(p>). (®) and (F) 108. each will be which 
cannot under any circumstances be retu: 





The Directors do not bind themselves to accept the 
lowest or any der. 
By Order ¢ the Board, 
. A. NEVILLE. 
Managing Director. 


Gresham House. 
Old een, London, EC. 2, 
th October, set 71 





The Ministry of Public Works, 


Egyptian Government, are wo for TEND. 
for the SUPPLY of PUMPING 
CHINERY to 


Conditions of ena specification, price 10s., 
can be obtained from 
THE ae get 5 ENGINEER, 


Governments. 
Queen Anne’s Cham! 
Westminster 


. 8.W. 1. 6400 
Toe 8 


South Indian Railway Com- 
mited, ™ _ Prepared to receive TEN- 
DERE | ary the eobeLy 
AND FISH- PLATES 


RAILS 
> per yard B.S. Bull-headed Rails and Fish- 





ra ab. Ditto Ditto Ditto. 
Fish-plates for 414 Ib. Flat-bottomed Rails. 
and of Tender will be available 

at the owore Offices, “i Petty France, West 
minster, 8.W. 1. on . the 24th instan 

. addressed to rman and Di 
of the South Indian Railway Company, Limited, 

a ders for Rails Fish-plates,"’ must 
be left with the uw 


The Directors do not to accept the 
lowes oe ey Senta 
A obarge, which wi i gat be mtuened. will be made 
of 208. for each copy of the specification. 
ay A Ge Growing: may be ceteinsd 06 the 
office of Messrs, Robert White and Partners, = 
ing Engineers to the Company, 3, Victoria-s 
Westminster, 8.W. 1 
A. MUIRHEAD, 
Managing Director. 

91, oy Puen. 6.8 

9th October, ‘Te2i., 6507 





The National Foremen’s Asso- | 


CIATION of the 











ee Trust. 


INEERING » AgameTaNe, 





of Bombay RE Cine te 
SEnVIONS of of = ENGINRERING ASSIB' ty with 

gt ex of Girder, Bridge, and 8 
ork . Building Construction, and Heavy 
Masonry Should ferably ve obtained 
experience in connection with railway or dock work 
and have been time with « 7 
Capable of preparing designs and drawings and 
making lations under the direct supervision of an 
Executive E . Salary Rupees 850 per month, 
rising annually by Rupees 30 per month to 
Rupees 940, and. if married, with such married 
officers’ house allowance as he may be ble for 
under the the service. Three years’ agree 





ment.— Applications, in writing wy a “with ooptes 
of testimonials, to to the Doneaitins Engineers, BOMBAY 


twos a 2, Queen Anne’s-gate, Westminster, 
8.W. 6434 


or 


of aS 
TRAMWAYS DEPAR 





i to be 
Engineer,’ must be addressed oe +44 
forwarded through the post so 
later than first post on Monday, Bit October, 1921. 
ALFRED BAKER, 
‘Manager. 
Tra 


Rt 4 by Cor o - 





Tramways 
Congre 


Department. 
ve-street, Birmingham. 6435 





[ihe Pre yprietor of Letters Patent 
relating to 

“ APPARATUS for REGULATING FLUID and GAS 

hog nt | BETWEEN GAS METER and 
BURNERS or the ie ” 

DESIRES to DISPOSE of his PATENT or to GRANT 

LICENCES to ry 2S ae 

bs ag a view 4 the adeq of the patent in 


Ta amt ine 4. = PAWEsrion, 


65-66, Chancery-lane, London, W.C. 2. 





SITUATIONS OPEN 


ESSRS. AO and ©O., 





ngi- 





ng 
Box 
New Bridecstvec. 


V ANTED AT ONCE for India, as ENGINEER 
AA i MAN, unmarried, of 
ucation, with Railway c 
; -~ # -Address, P4218, The Engineer 


employment, 
Crowther, Lid.. 10/13, 





ve) 
Office. 
P4218 a 





Ware, 


Constant 
and O00O., 


ENGINEER os Semi-Diesel Engine for 
Cargo Boat, Bristol Channel; running repairs, 

for good man.—Apply, —, =.” 
idland-road, Bristol. 





et REQUIRED for Railway Department 
London nye . M 


ust —' 
teataing in workshops or otherwise, d commerct: 
knowledge of vallwer cupoiies of all “kinds. —Reply. 
Box 64. afe Beare Advtg. Agency, 121, Core 
4 a 


NGINEER, Aged About 23. WANTED for Tea 
4 Estate in India. —Write, Box “U. 0. LL,” c/o 
Davies and Co., 96, Bishopsgate, E.C. 2. 6451 a 





Seaees. _ 7. 
wered this advertisemen “* The ~ 
=f the 16th ult. are informed 


that , SMALL BR 
have been SELECTED for INTERVIEW 
to. Others are thanked = their applications. 6488 a 


. | Ee sneered tte 
ans 





BCHANICAL ENGINEER, Under 35, Unmarried, 
Charge of 


WANTED for Baghdad. for of Work- 
shops and neering Plant Sales salary 
Rea. 1 per month, 


. 1000 
Provident Fund.—State experience, 
war service, to K., Winchester House, 8. 2 6479 A 





SITUATIONS OPEN (continued): 
Page Il. 





SITUATIONS WANTED, Page II. 
MACHINERY, &«., WANTED 
Page IL 
FOR GALE 
Pages Il., Ill. IV. and CI. 
AUCTIONS, Pages IV. and CIV. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page CL 
AGENCIES, Page II. 
MISCELLANEOUS, Page II. 


For Advertisement Rates Se 
Page 429, col. 1. 











NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CII. 








THE ENGINEER 


1921 








SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 


PARTNERSHIPS 


— 


—— 





O™ EXPRESSING FROM COPRA. = ene ER- 
TAKING will probably REQUIRE NGINEER 
(now available for interview in England), already 
experienced in expressing coconut oil, who would be 
capable entire ' ility i and renping in 
tropics plant to crush about 5000 tons per annum. 
Experience in management native labour am advan- 
tage, Opportunity investment might be given, but 
not essential. Strong active man needed, whose pros- 
pects for making good would depend on his own 
efforts. Appointment, . made, would be for next 
experience, and full par- 
“strictly 
Office. 





econfidential.— Address, 
P4252, 1 The Enginee 2A 
ROCESS ENGINEER WANTED by Large Elec- 
trical Firm in Rotem. Ri given to & man 
who haa had a first-class and 
assembling operation on electrical apparatus. Appli- 
cants must be able to process operations direct from 
drawings and to support process by extensive practical 
pane a Applications should give full particulare of 
perience, positions held, age, and salar: 
‘Address. 6418, The Engineer Office. 


EPRESENTATIVES (2) REQUIRED for High- 
class Woodworking Machinery: Makers; must 
be very energetic, be nie SE = first-class 
men, Send full particulars, stati y and com- 
mission required —Address, aise, The Engineer 
Office. _. Pasta 


~ UPERVISING ERECTING ENGINEER WANTED 
\)_ for Firm in the North. Apps 

had experience in the Erecting, Wiring. and_Running 
of Large Rolling Mills and other classes of Electrical 
Apparatus.— Address, with particulars of training, age, 
experience, and salary required, 6496, The Engineer 
Office. 6496 A 


Wks SUPERINTENDENT REQUIRED by 
Manufacturers of Electric Accumulators, Mid- 
land counties. Muat have good hanical 
“pee and be accustomed to pentin mem. Know- 
no 


ledge 
Address, 6390, The Engineer Office. 6390 a 


\ JANTED AT ONCE. Thoroughly Gusts 
DRAUGHTSMAN, with sound shop and D. 
ex ence; know) of Rolling Stock an F aa 
tage. — Write, Ls ae experience, a salary. to 
“RB: ZK. Bl J. W. Viekers and Co., Ltd., 5, 
Nicholas- lane, “B. C. 4. _ 6512 a 


y=. Competent DRAUGHTSMAN for General 

Engineering Work. Experienced in Steel Struc- 
tural Design. For large colliery company in South 
Wales. Wages £5 10s. per week.—-Address, -_ The 
Engineer Office A 


XPERIENCED DRAU GHTSMAN 
4 Engineering Works near Ipswich. 
of Steam and Electric Crane and Winch 
tial. State age, salary poomeet. and experience.— 
Address, 6505, The Encinew Office 6505 a 


NGYES LOOTED eens the SERVICES of a 
HEAD DRAUGHTSMAN witb peri 


of Pamp Work, Steam Engines, ‘and. 
State qualifications, age, 

treated confidentially, 

Chairman, TANG 

Birmingbam. 


OREMAN eg fe? METAL WORKER.—First- 
class } ANTED (non-society); experience 

of large output ae A the ——- of Ventilating and 
General Work. State experience, and salary 
required.— — Address, 6484, “The Susinesr Office. 6484 A 


oa 














w ANTED for 
Knowledge 








ANTED, Competent ERECTOR, Accustomed to 

Fixing up Shafting, Machine Tools. &c., in 

Engineering Works. are. POWELL DUFFRYN 
co., it., Bargoed 6508 A 


ow “Works in the South _ 4 ~~ 
TOOL-ROOM MECHANIC. Must first- 
class man and experienced in the grinding = “setting 
of all types of lathe tools, milling cutters, &c., and 
in their proper heat treatment. State wages required. 
dress, 6898, The Engineer Office. 6308 a 


—Ad 





SITUATIONS WANTED 


REINFORC! ED Cc ONCRETE SPECIALIST 
i OFFERS his SERVICES as Consulting Engineer 
or Engineer-in-Charge to firms planning building 
schemes.— Address, P4232, The Engineer one 
4232 B 





11 


DVERTISER (3 Abroad), 
mediumr power 1 mar . outside 
installations, &c., SEEKS POSITION where energy and 
initiative are required, home or abi 
G., 3, Station- road. Tvickenbem. 


DVERTISER, Having 


Yrs. Exp. 


(27), 


Held Positions-of Wor 
manager, supt. foreman, REQUIRES BERTH. 
experience in production of steam, oil and gas engines, 
car work, motor craft, &c.; first-class testimonials ; 
good organiser; moderate ” salary.—Addreas,. P4241, 
The Engineer Office P4241 B 
M.I. MECH. E., 30 Years’ Wide Experience, Used 
works and drawing-office initiation and tactful 
first-class draughtsman and designer, SEEKS 
POSITION ; London preferred, pro- 
P4237, The Engineer Office. 
P4237 B 


the 
control, 
any responsible 
vinces not excladed. 


NGINEER, ee and D.O. DESIRES 
Pos as REPRESEN ATIVE to Engi- 
neering — branch office, home or 
abroad. ser ; "excell — references ; fluent 
Spanish - p> ee a Pasi, The Engineer a 

13 B 


ear Mechanical Engjneer, Eighteen 
years’ all-round experience, home — abroad. 
hf ‘= ote of large number of men. ition 
works manager. Position a ROAD 
DESIRED. —aAddress, RAY, Room 24, Hotel de la 
Paix,  % Rue des Menuisiers, Antwerp. P4210 B 





F'SEg Trade Certificated ENGI- 
ERR t to) Desiess POST in India in charge of 
boilers, &e.; 8 Vom | ntinn experience. 
itd P4219, The Engineer O P4219 B 
DISENGAGED ; 
and Diploma in 
good 


would 





(223), ex- mae Met] 
tech. coll., B.Se. 
Engi mech. and elect. training ; 
draughtsman; surveying, any instrument ; 

work under agreement for moderate wage and 
experience,—Address, P4192, The eee 108 

4192 B 


RS .—Keen, ‘apable MANAGING 
CLERK (32) DESIRES CHANGE as Manager or 
Assistant Manager.  _— knowledge of metal 
mixing, costing, estimating, buying ; used to handling 
men.— “Address . P4251, The Engineer Office P4251 B. 
EEN, Energetic ENGINEER (37), with Full Com- 
mereial experience, ES responsible POSI- 
TION. Full knowledge buying, costing, sales, pub. 
licity, home and export; can take complete control 
and carry on dev —Address, 
P4208. The Engineer  Ofice. “P4206 2 


ey Acre RERS. — If jrous of NEGOTIAT. 


RADUATE 
four years 
meering ; civil, 


RONFO UNDERS 





ENGINEERING 
PARTN ERSHIPS 


BUSINESSES. 


Wheatley Kirk, Price & Co. | 


46, Watling Street, London, E.C. 4. 


Established seventy years. 


ENTLEMAN (32) REQUIRES APPOINTMENT, 
Director or Responsible Post in Engineering Firm 
University trained; 10 years’ prac. exper. in first- 
class gen. engin neering firms, home and abroad. Invest 
£1000.——Address, P4165, The Eosinew Office, P4165 0 





| 

ONSULTING ELECTRICAL and MECHANICAL 

' ENGINEER (M. Inst. C.E.. &c.), practising in 
the City, — to MEET ANOTHER, preierably | 
civil, with view to mutual co-operation or 
PARTNERSHIP. An existing connection with clients 
of standing is essential.—Address .in confidence, 
P4211, The Engineer Office Pe2ilL c 


— — ——— 


ARTNERSHIP.-ADVERTISER, Who Has 
motor and general engineering business, WISH ES 
to MEET with PARTNER willing to invest £500 in 
the business.— Address, P4244, The wasnue 
244 ¢ 





Des’ 
G with an ENGINEER travelling L 
UNDERTAKE some SPECIAL 
instance, 4181, The 
P4is1 B 


in first 


Engineer | Office. 


NV ECHANICAL ENGINEER, 13 Years’ Good General 
experience as and f also costing 

and travelling. SEEKS responsible POST, any capa 

mirts Address, P4118, The Engineer Office. P4118 b 


\N reat 1. RGICAL ENGINEER. —_ pest. bapenes: 
plant, acid and basic O.H. stock and 

electric, 4 8° iron and — ¥ r 

can supervise epartmen 3 

aS ASSISTANT MANAGER % TRCHNICAL 

VISER to Managing Director.—Address, P4214, The 

Engineer Office. P4214 B 





TAVAL ARCHITECT (Practical), Certified Theory 
survey, reports, specifications, WILL SUPER. 
VISE CONSTRUCTION or repairs to vessels, home or 
abroad ; would invest with services in repairing firm. 

—A . P4184, The Engineer Office. P4184 B 


RODUCTION ENGINEER.—Is the Output of Your 
factory what it should be? The keynote to 
successful enterprise is economy and efficiency in pro 
duetion. Improve your output by employing an engi- 
neer to watch over the production side of your factory 
A qualified ENGINEER. having good experience in 
works production and maintenance of engineering and 
non-engineering . Will shortly be DISs- 
ENGAGED. Excellent refs.; moderate salary 
Address, P4240, The Engineer Offee. Paseo BK 


ORKS MANAGEMENT.—ENGINEER,. with 20 
At, a a 1 fs —_ = a ge SL 
tex 
DESIRES RESPONSIBLE POSITION as ay ENGINEER: 
MANAGER ; salary about £600 p.a.— Write, D., 
yh J. W. Vickers and Co., Ltd., 5, Nicholas- lane. 








yore ENGINEER, Stud. LC.E.. 54 Years’ 
apprenti with Messrs. Vickers, 
workshop and ce training, technical 
DESIRES POSITION as ASSISTANT to CIVIL ENG 1 
NEER, gain eapetenee in civil engineering.— 
ngineer Office. P4238 B 


to 
Address, P4238, The 





YOUNG Married MECH. DRAUGHTSMAN and 
ENGINEER REQUIRES ae Lon- 
don or provinces. Over years’ eng. Leeds 
University education; just back from Belgium and 
Germany studying eng. methods employed i 
Address, P4247, 1, The Engineer Ofice. 
a Se 
AUGHTSMAN (24) yg > 
don structural if poas., boiler 
gen. eng. exp.; quick, neat ; 
48, Kingsler-evence, Baling, W. 13. 
UGHTSMAN (Junior) or TRACER, Ex-Service 
man (24), DESIRES POSITION. Two years’ 
university engineering, mathematics, mechanics, 
workshop experience ; te salary.— 
AY N, Benni P4220 B 


POSITION, Lon- 
* ae furnace, 








~ 





street. Chelt 
. 





RAUGHTSMAN (21) DESIRES SITUATION Any- 
where ; experience in general engineering lay-out 
and details, a jigs and tools; quick, neat and 
accurate.—Address, P4223, The Engineer a. 
4 B 


(32) DESIRES BERTH; 17 
engineering ex perience.— 
P4201 B 





EO 4 





N Experienced PRODUCTION ENGINEER and 
GENERAL ASSISTANT to Works Manager DE- 
SIRES progressive POSITION, home or_ abroad. 
Salary required £450 p.a.—-Address, P4212, The Engi- 
neer Office. P4212 B 
UYING DOP ARTES. — AP. 
long experience engineers’ purchases 
and accessories, medium size works, DESIRES "BERTH 
as UCYER. Mod. salary. Available Co 
Address, P4239, The Engineer Office. 





mm - 
ials 


UYING ENGINEER.—The MANAGER of a Large 

Engineering Works Purchasing Dept., who has an 
exceptionally wide knowledge of the markets of the 
country, DESIRES to NEGOTIATE NEW APPOINT- 
MENT. Services will be available in two weeks’ time. 


—Write, Z.M. 613, c/o Deacon’s, Leadenhall-street, 
EB. C. 3. 6409 5B 


ih ENGINEER, 15 yan Experience on Large 
contracts, accustomed to setting out and i muenes- 
ing all classes of construction, reinforced 

steel, &c., experience harbour work, tannailing, 
railway construction and surveys, hydrographic work. 
petroleum boring, &¢c.—69, Cobham-road, Kingston. 
Surrey. 6510 B 


YOMMERCIAL REPRESENTATIVE.—ENGINEER, 
/ valuable all-round experience, sole rege of large 
contracts, home and abroad, building construction and 
power installations, DESIR suitable POST or 
REPRESENTATION, abroad preferred. 
references. Willing go anywhere. Good French and 
Spanish.—Z. G. 713, c/o Deacon's, Leadenhall-street, 
London. 6429 B 





{ NGINEER, Mechanical 485), B.Sc., A.M.1.C.E., 
17 years’ experience at home and abroad, marine 
shop trained, er ee supervision new con- 
struction, gen commercial experience, 
SEEKS RESPONSIBLE POSITION as COMMERCIAL 
ENGINEER. Disciplinarian, hard worker, used to 
eontrol. Technical correspondent in French and 
German and fair knowledge Spanish. Public school 
education. 
Address, 6443, The ) Engineer Office, 
REQUIRES PROGRESSIVE 
POSITION, Assist. Mechanical Engineer or 
‘Assist. Works Manager; 16 yrs. practical one 
theoretical experience of steel works: main: 
internal combustion engine work.—Address, Bais. 
The. Bugineet Office. Pal 


Puan (31) 





NGINEER, Sugar Machinery, SEEKS POSITION 
abroad as Representative and Sa 1 


4 


experience.—Address, P4236, 





good all-round 
Address, P P4201, The Engineer Office. 
(23), Five Years Shops, 4 Years 


I AUGHTSMAN 
D.O., REQUIRES POST. or 
general. 


useful.—Address, P4217, 





16 pg eee SEEKS POSITION in London. 
Very t and quick and good all-round; al 
good surveyor and levelier —Address, 6502, 

neer Office. 





SEERTERCED TRACER REQUIRES POST. 

v) ood experience with big firms, smart worker ; 

|e, references.—Address, P4242, The Engineer 

Office. Pa242 B 

PORARIOAL DRAUGHTSMAN, with Wide » Expe 

a design and lay-out of 

industrial ews . power station design, &c., DESIRES 

SITUATIO City office preferred.— ‘Address, P4233, 
The Engineer’ Office. 4233 B 


OUNDRY FOREMAN DISENGAGED. Good 
in-general castings, plate 





patterns. ¥ moderate or 
4 Could start a new foundry.— 
Address, P4228, The Engineer Office. P4228 8B 





HEET METAL FOREMAN, Disengaged, DE- 
Ww SIRES phe ye of FOREMAN or MANAGER. 

Experienced ove pe roughly conversant 
with warm Nd practice and quick pro- 
ducti High ef Address, P4227, The 
Engineer Office. 





EDUCATIONAL 


ORRESPONDENCE COURSES | or B.Sc. 
Mech. E., and all ENGINEERING EXAMIN 
ai an 
Ww. P 
Inst. R.S.1., &e., 
Chambers, 58, South John-street. ‘Liverpoo 


Inst OF. 


. B.Sc, (Hi 
one.), | 
Trafford 


* 8-10, 
1. Ex. 





| ne sr with a large firm in order t 


tres, veh 
a co iIiieries. 
e 
terms to right a of 


oO. Managing Director 
Lt Tutbury: 
6489 p 


Wane. 
mills, 
ees Soe Saas 

r giv me u arti. : 
RECORD ENGINEERING” 
Burton-on-Trent. 


SES: <i eo eee 
GENT tae aident in Sheffield, WISHES ¢ to 
A SENT RM manufacturing articles REPRE, 
demand anges steel works and collieries on a” "4 
mission basis.—Address, P4216, The Engineer oa. 
AP. a P4216 » 
ROPRIETOR of Large 
Brussels railway termi 
date japonica! knowledge, SE 
=OE a 


to Sitneted hear 
Pe. to- 
EKS REPRESES. 
well. owe make of Auto. or other Mi xu ae 
te, 8. . D. 23," Agence Rossel, Brus a, 
647 0 Db 





APS.-AGENTS WANTED: (1) Mid} » 
T South Wales, (3) 8.W. Counties. to Seah on can 
mission a Precision Hand Tap Only those with 
established connection among the better-class user 
need reply.—-Address, 6486, The Engineer Office 


6486 





MISCELLAN sous 


‘ THE ENGINEER > 
5, 1919, 


Ww TANTED, for 1 


Address, 
6498, The Engineer Office. 





" (Bound Voi 
December, 
(bound volu 

1 to June, 1011.—Writs 

Ohancery-l.ne, W.C. 2. v4? 


ENGINEERING 
’ from 
. missing ; EN 
half-yearly), from No 
505, savemie. 44, 


OR SALE, “ 


and 
an 
ave 
and 


A FIRM that has been Developing an Jonport ant 
valuable machine is DESIROUS of MA aKING 


NUFACTURING 
in SELLING on a mutual 
The Engineer Office. 


FACILITIES | 
basis 
P4226 


ASSISTANC E 
Address, P4226, 





|, XPERT TUITION | 
BY Mer pot ay | 

> Mathematics, Mec! Machine Drawing.— | 
. J, CHARL (Hons. Oxon and Lond.), | 
London, W.14. P4179 B | 


hanics 
ESTON, B.A. 
it. " Eisham-road, K 


= STUDENTS. —Lendon Matriculation. B.Sc. 
Exams. During etudies difi- 





CATALOGUES, TECHNICAL PAPERS. 
INSTRUCTION MANUALS, &c 
Manuscript Prepared by Experienced Engineer 


Expert in the preparation of Technical Literatur 
Enq tiries Solicited 


F. JOHNSTONE- TAYLOR, Es 
e Bungalow, Underdale Road. 


etc., 





3 “Correspondence courses are expensive 
and possibly ~~ only —— coetenel i 
explanations. offer Send stamp for 

at CONS LToTORS, “00. Abingdon- road. 
Kensington, London. Pa 231 


NST. C.E., Inst. M E., B.Se., and all ENGL: 
NEERING 1 Mr. G. 





OWLES, M.B.E. 
sonally PREPARES CAND 
correspondence. T' 


EARN SURVEYING AND LEVELLING. — 
Th bh proctical Aeotrastion pd a by an expert. 

Adare. B, MOU te L.5.W. and 8.P_D. sive). 

Hollybank, Woki P4133 





PATENTS 


, | Tas PROPRIETOR a pees No, 22,493 of 





is DESIROUS 
RIGHTS or of 
LICENCES to 
Comm ons should be ad 
F. W. GOLBY, Patent i 

Late of His Majesty's Patent Office, 


3, John-street, . London, W.C. 1. 
6206 # 


HE PROPRIETORS of the Following LETTERS 
PATENT, No. 22,191/1907 and 16,125/08, 


relating to 
** MULTI-SPINDLE METAL-WORKING 
MACHINES.” 


No. 22,816/11 relating to 
“ SCREW-MAKING MACHINES,” 
No. 112,789 relating to 
“ SCREW-CUTTING TAPS,” 
and No. 120,090 relating to 
*“* DRILL MACHINES,” 
DESIRE to DISPOSE of their PATENTS or to 
GRANT LICENCES to interested on reason 
able terms with a view to the adequate working of 
the patents in this country. 
Inquiries to be ressed 
CRUIKSHANK and ober ~~ einer tat 
65-66, Chancery-lan 
London, W.C. 2 


6392 H 





HE PROPRIETOR of PATENT No. 104.798, for 
“ VARIABLE SPEED GEARING,” is DESIR- 


development and practical working in this country. 
Address all communications to 


MASELTINE. LAKE and CO., 
Chartered Paten 





t Agents, 
~~ lane, W.C. 2 


rye PROFSISTOR of FASRUE No. 11,201 of 1914, 
fi Boat ements in HYDRAULICALLY 
OPERATED ATHES * is DESIROUS of ENTER- 
ING into ARMANGEMENTS by by way of LICENOS end 
otherwise reasonable for 
EXPLOITING same and ensuring ite full Sovelopanen 
and practical working in this country. 
Address all communications to 
HASELTINE, LAKE and CO., 
Chartered Patent Agents, 28, yo baihtinat. 
Chancery-lane, London, W.©. 2. 





ENGINEERS 


AND MANUFACTURERS OF 
‘T ot PROPRIETORS of 
of and No. 112, ne are 
NG vinto 2 —— 8 for 
LICENCES on 

poraley _ oe. or to trent for the SALE of the 
7 TENTS | outri + eee will be tarnished 








P4227 B 
GaraY and FORGE FOREMAN ; 12 Years Fore- 
man, marine and 
xing piecework prices, tech- 
ress, 


ni training, advanced methods, tactful.—Add 
P4186, The Engineer Office. 





00 Press Tools, Jigs and Gauges, 
chine Necks, experimental. work, &c, SITUA 
TION REQUIRED a TOOLMAKER or SETTER. 
Disengaged,—L. C., 18, Treen-avenue, mm 4 13. 
42 B 





FOR HIRE 





R HIRE, EXCAVATORS, CRANES, PILE 
DRIVERS. 


Apoly, WHITAKERS (Engineers), Ltd., oaeeo 





R HIRE, PUMPS and. WELL-BORING TOOLS 
a, Contractors’ he &ec., 2in, te 24in, 


» OF Ground -street, 
Loni 8.E,. Telephone No. 978 





Op. S224 


vu -M. Cc . Chartered 
Patent Agents, 53/54, Soe lane, London, WC. 2. 





ERS OF MACHINE BEARINGS 

—The PROPRIETORS of PATENT No. 20,767 of 
1910 are DESIROUS of ENTERING into NEGOTIA- 
apne for the GRANT of LICENCES to manufacturers 
royalty or otherwise, or to treat for the SALE of 

the PATENT outright. Sy will be furnished 
on es gy ey by M. CLARK. Chartered 
t Agents, 53/54, Shentery- toe London, yd 2. 


TT MANUPA! 








OR SALE, THEODOLITES 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARES 3ON "S, 338 Holborn. W.c. 
Opposite Gray’s Inn-road 
R SALE pune ame 
ING INSTRUMENTS, SECOND- 
CLARKSON’S, 338, High Holborn, W.C, 
Opposite Gray’s Inn-road). 


HAND. 
Ex 








SHREWSBURY 








TENTS, INVENTIONS, TRADE MARKS pp. 
SIGNS. af and handbook free.—KING's 
Egg 4 AGENCY, Limited (B. T. King, Director), 
4, Queen Victoria-street, London, 35 years’ refs. 
Gaal Gs2. 62990 1 


MACHINERY, &e., WANTED 





Wc ts High-class MARINE STE AM 
= d A a. a! P., complete, condensers, pump, 
: Also Return-tube or Water 
tube MARINE nolL ER to suit; all new preferred 
second-hand perfect condition.—Particulars to 
BURGOINE (Hampton Wick), Lid., Kingston-on- 
Thames. 6452 F 


PLANT, 


ANTED IMMEDIATELY. 
SHED, 150ft. by 50ft.. 22 gauge galvanised 
sheeting, 20ft. highest point. i0ft. to the eaves. four 
sliding doors one side with overhead runways cach 
large double door, small single door one end, 
hand crane in centre, 2-tom lift. Price to include 
erection.-COX and DANKS, Iron and Stee! Mer 
chants, 168. Regent-street. London, W. 1. 6511 F 


ANTED, in 5-Cwt. Lots, FINE IRON FILINGS s 
Send sample with quotation.—Address, 646s, 
The Engineer Office 6468 F 


STEEL FRAMEWORK 





STEAM ENGINE and 
PARSONS, 
P4225 ¥ 


JANTED. 12-14 H.P. 
BOILER, semi-portable, insurable. 
SHERWIN and CO., Engineers, Nuneaton. 


IR COMPRESSOR WANTED, About 80 Ib. Pres- 
State if belt or steam 


and lowest price in first letter —Address, 6455 
Engineer Office. 645. 


AST 4 oy TANK WANTED, Capa- 
.—Write full particulars 


city 
to ENGINEER. Esholt Hall, near Shipley. P4245 
R% URGENT LY, new or second-hand.—THOs. & 
Drying Consultant and  Desiccation 
Arh , Ee. Laboratories, Oldridge-road, London, 


6457 F 


DRYERS WANTED, THREE, 


or Second-hand, 


TEAM WINCH WANTED, New 

about 6in. double cylinders. State price and 
full particulars, gearing, drum, brakes, conditivn. 
where lying, &c.—- Address, 6456, The Engineer (ffic 
6456 ¥ 


UITION by POST for Inst. C_E., B.Se., and Other 
neering Exams. Surveying and single sub- 
jects.— Address, P4250, P4250 & 


‘ 


Engineer Office. 





FOR SALE 





BUCYRUS COMPANY, Excavating and 
Mining Machinery Makers, Headquarters at 
South Milwaukee, Wisconsin, U.S.A., and 
formerly represented in the British Isles by 
Messrs. G. F. West & Co., wish to announce that 
they have now opened their own office at 
19, IDDESLEIGH HOUSE, CAXTON ST., 
WESTMINSTER, 
and henceforth all communications for them 
should be so addressed. Ex 


New, Guaranteed. 
—A. F. PELLEY 





BEQUEDER, as 
. What offers 
Ee ». 1. 


Latest 


149 


TIME 
Two and Four 


Excellent ~~ di 
¥ 


SEL ENGINES, Mis-or tate. 
stroke, 850, 1000, 1200 H.P. 
tion. DYNAMOS for above, 250 or 500 volts 
te delivery and low price. ‘ 
Also-TWO 500 K.W. PARSONS TURBINE SE rs, 
250 or 500 volts D.C., with condenser and spar 


armature. a “ 

ELECTRICALLY oo AIR COMPRESSOR-. 

250 volts D.C., prese 1500 to 2000 Ib. per sq. inch. 
JENNINGS, West Walls, Newcastle-on-Tyne. Ex 


=|F°% IMMEDIATE DISPOSAL 
ONE New Crossley GAS “ENGINE, S.E. 
ae = vig ag Com pressor 
Heeler Sct and . 
48 a P. MifoTOR, by Fuller, single-phas*- 
400 > volte. 140 amps., 90 periods, 880 r.p.m., W''' 
Starter ( 


-hand). 
SAINT, Ltd., Cambridge. 


For continuation of For Sale Adver- 


eee 


tisements see page Ul. 
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Oct. 21, 1921 


The Fortress of Heligoland. 


Tae name Heligoland means Holy Land, and 
originally the island was part of Holstein. It was 
taken by the British in 1807, and remained in our 
yssession until 1890, In that year it was ceded to 
Germany in exchange for some territory in East 
Africa. It lies about 36 miles north-west of the 
mouth of the river Elbe, and commands the entrance 
to most of the North German ports. It .is quite 
small, being less than three miles long and under a 
mile across at the broadest part. The arrangement 
of the island is well defined in the aeroplane photo- 
graphs reproduced in our two-page supplement. 

The transfer of Heligoland to Germany provoked 
much diseussion in Great Britain, it being argued 
that it gave Germany an advanced post from which 
this country could be readily attacked. Incidentally, 
the exchange was not altogether popular with the 
islanders. The first British warship to visit the 
jsland after the Armistice was boarded by a deputa- 
tion of the inhabitants, who presented a petition to 
the Prime Minister asking that the island might 


again be taken into the British Empire. Recently 
another effort has been made in the same direction, 
and many of the inhabitants do not disguise their 


sympathies towards this country. 

‘ Heligoland before 1890 was a fishing centre and 
also a health resort for the North German towns. 
It is still famous for its sea bathing. During the 
summer months frequent steamers call there from 
Cuxhaven, Bremen, &c. These boats were well 
patronised in 1919, although the passengers had to 
take their own food, and several steamers were trans- 
ferred from minesweeping duties to accommodate 
the excursion traffic. The lighthouse on the island 
attracts many species of migratory birds. 


Tue FortiricaTION OF THE ISLAND. 


When the island became German property, its 
strategic importance was at once brought into pro- 
minence. Steps were taken to enlarge the low-lying 
part—the Unterland-—and to arrest the erosion of 
the Oberland. The Unterland was gradually extended 
by dumping the dredgings from the adjacent rivers, 
such as the Elbe and Weser, until it was large enough 
to accommodate the war harbour. The Oberland 
at the same time was gradually converted into a 
strong fortress. 

The surrounding waters are shallow, and large 
ships have to keep well out to sea. Shallow-draught 
vessels, however, can enter the harbour. Viewed 
from the sea, the precipitous sides of the Oberland 
are very distinctive. 

A sea wall extends round the base of the Oberland, 
on the North Sea side, and, in addition, the sides of this 
part of the island have been reinforced with concrete, 
which, owing to its whiteness, stands out clearly 
against the sandstone, and can be seen from a con- 
siderable distance on a fine day. 

A good idea of the island can be obtained from the 
general view taken from a seaplane, reproduced in 
Fig. lin the Supplement. This view, taken from the 
North Seaside, shows the Unterland with the harbour 
and sea wall and the south end of the Oberland. The 
Oberland is about 200ft. above sea level. The shape 
of the cliffs indicates the progress of the erosion before 
it was checked by the sea wall and other protective 
works, The town is divided into two parts, one 
part on the Unterland close to the pier, and the other 
with the church on the Oberland. 

Tue Town. 

The ordinary visitor lands on the pier at the Unter- 

land, and finds himself on a small beach facing a 
number of hotels, boarding-houses, &c. The former 
had distinctly English names, but not all the usual 
English amenities. Early in 1920 it was stated that 
there was no bath-room on the island. The lower 
town consists of a number of brick and wooden houses 
in @ series of narrow tortuous streets, all devoted to 
supplying the wants of the tripper and the holiday 
maker. Toreach the upper town, one ascends a flight 
of steps or uses the passenger lift. In redent years 
all interest in Heligoland centred around its military 
characteristics. These features were, of course, 
carefully shielded in pre-war days. Immediately 
the revolution broke out, at the Armistice, aviators 
wud others took photographs freely and sold them to 
enterprising shopkeepers on the island or the main- 
land. The originals of the pictures illustrating this 
article were purchased in ordinary postcard shops. 
"hey are especially interesting, as they show Heligo- 
land at the height of its power before any dismantling 
had been done. 
_ Under the terms of the Treaty of Versailles, the 
island has to be shorn of all its military attributes ; 
the guns and fortifications have to be destroyed and 
the war harbour blown up. In effect, the island is 
'o revert to its original peaceful existence as a holiday 
resort and a fishing centre. It should therefore be 
ol interest to our readers to have a description of the 
war harbour and fortifications, as they were seen 
(uring @ visit paid to them in 1920. 


THE FORTIFICATIONS. 


Landing on the pier at the lower town, the visitor 
turned to the left and passed through a fence into 
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| 
the works surrounding the harbour. This part of | provided to prevent the trucks running away if the 
the Unterland is formed on reclaimed land, and is | cables broke. 


protected by a sea wall, which is shown clearly in | 
the photograph of the war harbour reproduced in | 


Fig. 3. In addition to enclosing the harbour, the 
wall extended along the base of the Oberland on the 
North Sea side for protection purposes, and also 
provided emplacement for guns and searchlights to 
resist possible landings. 
protected by cement blocks in the form of cubes, 
weighing about 25 tons each. The date was marked 
on each block, and the erosive action of the sea could 
be judged from a badly pitted block dated 1916, 
which had been in position less than four years. 
The sea wall was designed with a coping, which was 
wide enough on top to accommodate rails for a 
Titan crane. Between these rails and on the inboard 
side parallel with them, an ordinary railway line was 
laid. Gun emplacements, accommodation for search- 
lights, gun’s crew, &c., were provided on the sea 
wall round the harbour. 

Immediately after passing the fence previously 
mentioned, one saw the workshops for use in connec- 
tion with the graving dock. These shops were de- 
signed to enable all running repairs required by 
torpedo craft and submarines to be carried out on 
the island. Barrack accommodation was also pro- 
vided on the Unterland, and round the barracks were 
many air raid shelters. Underground oil fuel tanks 
had been excavated, and were fitted with steam heat - 
ing pipes, for in winter very cold weather§ often 
experienced in the Heligoland Bight. 


SEAPLANE SHEDS. 


Facing the wharf were large seaplane sheds—as 
shown in Fig. 4. The sheds were permanent struc- 
tures fitted with all the necessary appliances for 
transporting the machines. Sufficient space was left 
on the wharf in front for the seaplanes to be moved 
about as necessary. To lift the seaplanes from the 
harbour level on to the wharf, a special landing stage 
was provided. This stage appears somewhat indis- 
tinctly in the centre of the picture. It consisted of a 
movable platform, large enough to take a seaplane, 
which was mounted on an inclined railway and could 
be pulled up and down by means of an electric motor. 
The seaplane landed on the water in the harbour, and 
then “taxied” on to the platform, which had been 
lowered below the surface to receive it. The platform 
with the seaplane secured to it was then hauled up 
until it was level with the wharf, when the seaplane 
was pushed on to the wharf and taken into its shed, 
as desired. 
buildings near the seaplane sheds were being de- 
molished at the time of the visit. 


The sea face of the wall was | 


THe BATTERIES. 


On the Oberland, in addition to the upper town 
there were barracks, lighthouses, and the main gun 
batteries. The latter comprised two pairs of 30.5 em. 
(12in.) guns in turrets at the north and south ends, and 
a howitzer battery just north of the southern big guns 
on the North Sea side. The 30.5¢m. guns were 
arranged in naval mountings and were carried on 
turntables rotating on ball-bearing paths fixed in the 
ground. The guns were grouped in pairs with hoods 
arranged exactly as in the pre-war German battle- 
ships. The three photographs reproduced in Figs. 2, 
5, and 6 show in detail the arrangement of the gun 
turrets, &c. An elaborate system of ventilation was 
provided for the working chambers. The handing 
rooms and shell hoists were arranged on the naval 
plan, and the training, elevating, and loading were 
worked electrically. Range finders and sighting 


| hoods were also provided on the usual naval pattern. 
|The two turrets at the south end were in close 


proximity to each other. A tunnel ran from this 
group of turrets to the similar group at the north end 
of the island. So far as could be seen by a casual 
examination, the guns and mountings had been pre- 
served in quite good condition. Steam heating was 
provided in all the working chambers, all of which 
were fitted with electric light. 

Early in January, 1920, a beginning had just been 
made with the cutting up of the guns with oxy- 
acetylene burners. Photographs have since been 
published showing the guns lying in pieces. It was 
stated that out of these eight big guns, only one fired 
a shot at the enemy. This event happened quite 
early in the war and the target was a British light 
cruiser at a very long range. 

The tunnel connecting the two pairs of gun positions 
ran practically the whole length of the Oberland. It 
was covered by at least 20ft. of earth and in section 
was 5ft. to 6ft. wide by about 8ft. high, with an arched 
roof. It was lined with cement throughout, and 
besides providing a walking space, carried the electric 


| light and power cables, fresh-water pipes, ventilation 


| piping, &c. 


It was found that the tunnel was so damp 
that steam heating pipes had also to be provided, 
It was well lighted and branch tunnels led to 


|the various working chambers, guns, and maga- 


| giving instructions to the men. 


They were built of | 


brick, the walls being usually one brick thick, but | 


faced on the outside with cement about 2in. thick. 


Power STATIONS AND STORES. 


In the middle of the Unterland was an electric 
power station supplying energy for power and light- 
ing purposes to the island as a whole as well as to the 
fortifications. It contained two Diesel-driven gener- 
ators. The engines were four-cylinder, 600 horse- 
power, of the M.A.N. type. At the time of the visit 
one set only was working to supply the requirements 
of the town. The station had room for two additional 
generating sets. It was not protected. 

From the Unterland a series of underground tunnels 
which had been excavated in the sides of Oberland 
could be entered. One such tunnel led to an under- 
ground power station. The tunnel itself was closed 


by two sets of armoured doors about 4in. thick and | 
This station, which was intended | 


at least 30ft. apart. 
for use during an air raid or bombardment, contained 
two 1000 horse-power Diesel-driven generators and 
was quite self-contained. It was well lighted and 
ventilated, although completely under ground. Other 
tunnels led to mine and torpedo stores, magazines, 
&c. These stores were about 25ft. wide with arched 
roofs and extended for a considerable distance. The 
entrance to each tunnel was closed by two sets of 
heavy doors. To avoid risk of fire and explosion the 
stores were not wired for electric light, but were well 
ventilated. When visiting them hand lamps were 
used. These lamps were supplied trom a small 6-volt 
battery suspended round the neck of the guide and 
gave a very powerful beam. A complete system of 
trolley rails was provided from the magazines, &c., 
to the loading tunnel, to be described later. 

The war harbour was designed as an advanced post 
for the torpedo craft of the German High Seas Fleet 
and was well supplied with docking, fuelling, and 
repairing facilities. During the war, among other 
vessels, submarines were also stationed at this base. 
With the destruction of the sea wall the harbour will 





| cease to be of the slightest military value. 


Between the Unterland and the Oberland, in| 
addition to the ordinary passenger stairway and 
electric lift, there was an inclined cable railway for 
the supply of ammunition. This railway lay within 
a tunnel cut through the rock. In section the tunnel 
was nearly semi-elliptical, the width being about 40ft. 
and the height 15ft. The lower end of the tunnel was 
close to the entrance of the underground magazines 
and the upper end came out on the Oberland close to 
the southernmost pair of 12in. guns. The tunnel | 


accommodated two sets of rails, one for the ascending | have cost millions of pounds. 
and one for the descending trucks, stop rails being | underground work generally were an object lessou 


| in the extensive fields in the Heligoland Bight. 


Notices were posted up at frequent intervals 
The tunnel could be 
used for transferring ammunition from one set of 


zines. 


A large number of small temporary | 82 to another, and also for supplying the different 
.. | guns during an action. 


Just north of the upper town on the North Sea side 
of the island was the sunken howitzer battery already 
mentioned. Here there were seven howitzers about 
30ft. below the ground level at the bottom of 
funnel-shaped pits. These pits are about 40ft. in 
diameter at the top and are situated as shown in 
the bird’s-eye view, Fig. 7; their position relative 
to the edge of the island is shown by Fig. 8. The 
method of mounting these howitzers is noteworthy. 
The gun mounting was bedded in concrete in the usual 
way, but over it was a hemispherical armoured dome. 
This dome could revolve about a horizontal axis to 
uncover the gun for firing—in Fig. 7 the hoods are 
just opening. When the gun was not in use the hood 
covered it entirely and protected it from dropping 
fire. The range of these howitzers was stated to be 
11 kiloms. 

At various points in the island were high-angle anti- 
aircraft guns with searchlight and observation 
stations. 

In addition to the purely offensive items mentioned 
above, there were two disappearing lighthouses, one 
at each end of the island. They were for use in case 
the fixed lighthouse sustained damage, and were 
usually kept underground. The light was carried in 
a steel casting on top of a built-up structure with 
square sides. The structure was fitted with guide 
rollers which engaged in vertical channel-shaped rails 
in the pit. The lifting gear was electrically operate: 
and controlled, and was powerful enough to lift the 
whole structure at about 8ft.a minute. When lowered 
the top of the structure was just below the ground 
level, and to protect it from dropping fire an armoured 
shutter was provided. This cover was about Sit. 
square and was mounted on rollers so as to slide quit: 
easily into and out of position. 

The garrison during war time was about 5000 men. 
The ordinary inhabitants were nearly all sent to the 
mainland, and many of their houses were used for 
billeting the troops. The conduct of these soldiers 
was the cause of much complaint, they being accused of 
extensive pilfering. It was stated that the supply of 
food during the war was quite good, as the garrison 
was well looked after. 

Much mine-laying work was done from Heligoland, 
and it was the centre for laying many of the mines 
The 
large underground mine stores must have housed 
many mines. The island also was an important 
seaplane base, but, contrary to the generally accepted 
idea, there was no Zeppelin shed on it. 

To convert a rapidly diminishing island into the 
military stronghold that Heligoland was during the 
war required considerable engineering skill, and must 
The tunnels and 
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on the perseverance of the enemy, and apparently 
every detail had been carefully thought out. A ques- 
tion which will be argued for many a day is whether 
or not the island gave adequate return to the Germans 
for all the labour and capital expended. Its active 
operations were practically negligible, but it presented 
@ serious obstacle to any operations by surface war 
vessels in its neighbourhood. As an outpost for sub- 
marines and torpedo craft it was unquestionably of 
considerable value. 

Heligoland as a fortress is no longer existent. 
The fortifications have been blown up, the guns and 
mountings destroyed, the seaplane station, the graving 
dock and workshops pulled down, and the harbour 
breached so as to be of no further military use. To 
accomplish this destruction has meant the employ- 
ment of many men for a long period, and one can say 
that the results of years of excavating and building 
have now been nullified. The island returns to its 
pre-German condition of a peaceful fishing centre 
and summer holiday resort. Many of the islanders 
said that they would be glad when this condition of 
things did obtain, as they were tired of the military 
domination under which they had existed for so long. 

So has passed a fortress, regarded as impregnable, 
never assaulted, but whose effect on the final issues 
of the war was practically insignificant. 


New Electricity Generating Station 
at Blackburn. 


Mvcn# progress is being made in Lancashire and 
Cheshire in the development of the high-power 
generating stations. In Manchester, Salford, Runcorn, 
and Blackburn new stations are being built, all of 
which will comply with the conditions laid down in 
the Electricity Supply Act. The first of these stations 
to be ready to start up is that erected by the Black- 
burn Corporation at Whitebirk, which was formally 
opened by Lord Derby to-day. The next will be that 
of the Mersey Power Company at Runcorn, which 
will be opened early next month. Even prior to the 
war the existing Blackburn power station was 
inadequate for the requirements of such a large manu- 
facturing district, and the plant was out of date. 
As long ago as 1912 Mr. P. P. Wheelwright, M.I.E.E., 
the engineer and manager of the local electrical 
department, submitted plans to the Town Council 
for a new power station to contain two 5000-kilowatt 
turbo-alternators, together with a new modern steam- 
raising plant and accessories, and these plans were 
sanctioned by the Board of Trade in 1914, when the 
necessary land was purchased, and it is upon that 
land that the station we are about to describe has 
been erected. But the war caused the scheme to be 
temporarily “‘ shelved,” and when in 1919 the Council 
returned to a reconsideration of the subject the con- 
ditions had so altered that it was deemed desirable 
to re-draft the original plans and make provision for 
a station of double the original capacity which would 
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views of the station illustrated on page 417. Before 
building the raft a special line of broad-gauge railway, 
1000 yards long, was laid from the local gasworks 
sidings to the site of the station to facilitate the 
bringing up of the material. The raft was completed 
and the foundation stone was laid on May 13th, 1920, 
after which the progress was rapid. Two months 
later the steel columns were up, in another two 
months the steel structure was complete, while before 
the end of the year the whole building had reached 
its final stages. In the meantime the foundations for 
the cooling towers had been laid, well-boring was 
progressing, the wharf built and the canal dredged, 
the cranes erected both inside and outside the build- 
ing, the foundations laid for the heavy machinery 
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direct from the truck to the heap without passing 
over the usual elevators and conveyors, the whole of 
the attendant wear and tear is therefore eliminated 
with a resultant gain in efficiency. ‘ 

When the coal is not to be placed into stock it js 
discharged direct by the crane into the receiy ing 
hopper of a skip hoist. The skip hoist and belt oth. 
veyor work automatically, one ton of coal being fed 
by weight into the skip every time the skip is elevated. 
The operations are counted, so that a correct record 
of the amount of coal passed up into the bunkers js 
kept. A Mitchell belt conveyor distributes the coal 
to any portion of the overhead bunkers in the boiler. 
house and completes the plant, which, it is claime:! js 
the most efficient that could be devised. W), m4 








FIG. 2—-VIEW OF WHITEBIRK STATION FROM 


which the station was to contain, the electric locomo- 
tive for handlingthe materials delivered, and all the 
preliminary work had been carried out. Within one year 
of the laying of the foundation stone the boilers, the 
economisers, the condensers, the feed pumps, circu- 
lating pumps, the ash-handling plant, the soot blowers, 
the switchgear, the cranes, the coal conveying and 
mechanical stoking plant, the turbine and the alter- 
nator for the first half of the station were delivered, 
and to-day the first half of the station has been started 
up. It is expected that the station will be complete 
and in final running condition before the early spring 
of next year. 


Coat AND AsH HanptirmG PLANT. 
One of the most marked features of the station and 








FIG. 1—EXTERIOR VIEW OF WHITEBIRK ELECTRICITY GENERATING STATION FROM 


comply with the conditions laid down by the Elec- 
tricity Commissioners. The new station, of which 
we give a number of illustrations herewith and on 
pages 417 and 418, contains two turbo-alternators, | 
each of 10,000 kilowatts capacity. It has been erected | 
at a cost of £850,000 and in accordance with the tender | 
of the English Electric Company, Limited. The site | 
of the station is at Whitebirk, some three miles from | 
the centre of the town and under the jurisdiction of 
the Rishton Urban District Council. It is adjacent 
to the Leeds and Liverpool Canal and to the Lanca- 
shire and Yorkshire Railway. The ground forming 
the site of the station is water-logged and some form 
of artificial foundation had to be employed. In 
preference to erecting a building on piles it was decided 





to build a concrete raft, which is seen in the sectional 
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its equipment is the care taken to ensure that the 
supply of coal should be economically dealt with and 
so arranged that the department is free to receive coal 
either by canal or rail. The coal-handling plants are 
of a special design. The full coal wagon is lifted by a 
20-ton travelling crane built by the Mitchell Con- 
veyor and Transport Company, London, its contents 
weighed by the crane operator, discharged into the 
coal hopper or on to a storage heap. The empty 
wagon is weighed again before being replaced on the 
track, so that the net weight of the coal is ascertained. 
The one crane operator discharges the wagon and 
weighs the coal, thus cutting out the usual weigh- 
bridge with capstans and attendants, and the shunting 
that is necessary to weigh coal in the old way. It 
should also be noted that the coal is discharged 
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unloading from barges or reclaiming from store an 
electric grab is attached to the 20-ton crane, by which 
it is operated. This grab has only to be hooked on to 
the crane ropes. The power for closing the spades 
is provided by a motor inside the claw of the grab 
itself, which make it possible for the same grab to be 
attached to any other crane that may be installed 
and retain all the advantages of a double rope grab 

For taking the ashes from the boiler-house, what is 
claimed to be a new method has been adopted. The 
plant for the purpose consists of an electric battery 
locomotive, which hauls a specially designed truck 
under the ashpit door, where it is filled. After loading, 
the locomotive takes the truck to a distributor mack 
by Mitchells, which is outside the building and by 
which the ashes are discharged on to a moving belt, 
which distributes them on to the surrounding ground. 
By the arrangement of the distributor a wide area of 
discharge is obtained, and the one man who drives 
the locomotive also attends to the distribution of the 
ashes on the ground which has to be made up. On 
the present site the amount of ground which has to 
be made up is considerable, so considerable, in fact, 
that a dump for ashes is provided for many years. 
A fixed radius jib crane is also provided alongside the 
canal for use in the event of the 20-ton crane being 
out of commission. It is fixed in a position near the 
canal wharf so that the path of the radius arm covers 
both the barges moored alongside and the under- 
ground hopper. 

Borer PLANT. 


The boiler-room plant, when complete, will com- 
prise seven boiler units of the Babcock and Wilcox 
type, each having a steaming capacity of 50,000 |b. 
per hour as a normal duty. Only four boilers are, 
however, being supplied for the present. Each unit 
is fitted with a superheater and a superimposed 
Green’s economiser of the horizontal tube type, and 
three mechanical stokers of the underfeed self 
contained forced draught travelling grate type. Coal 
is fed to the stoker hoppers from the overhead bunkers 
through chutes fitted with control valves. The coal 
burnt by the stoker is measured as it passes into the 
furnace by Lea coal meters attached to each stoker. 
The ash and clinker from the stokers is dropped into 
special ash chutes built on the underside of the stokers, 
and is emptied into trucks running on a special track 
fixed in the boiler-room, whence they are conveye« 
to the distributor referred to above. Steam is gen 
rated at a pressure of 210]b. per square inch and 
superheated to a total temperature of 600 deg. Fah 
Each boiler unit is fitted with an instrument boar«! 
on which are fixed the necessary instruments anil 
apparatus to enable the operating staff to obtain at 
all times the most economical working of the plant 
under their control. The boilers are operated on the 
balanced draught system. The stokers are provide: 
with their own forced draught fans. The chimneys 
are divided into two portions at their lower sections 
and fitted with induced draught fans which draw 
the gases of combustion down one section of the 
chimney from the outlet of the economisers and dis- 
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| 
charge them upwards through the other portion of the 
chimney. This, arrangement has been adopted with 
the object of ensuring the maintenance of efficient 
combustion with fuels of varying heat values. 

The underfeed stoker, sections of which are given 
in Fig. 4, consists of an endless moving grate of box- 
shaped fire-bars mounted upon chains, the links of 
which engage sprocket wheels which are rotated by 
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air chambers E. The dampers can be placed in any 
position by the movement of handles, and the supply 
of air can thus be controlled to a nicety. The fuel is 
delivered in the ordinary way into the hopper, from 
which the quantity of coal fed upon the grate is 
regulated by a sliding shutter which can be raised 
and lowered by a rack and pinion. The machine 
is mounted upon four wheels so that it can be with- 
drawn from the furnace in the as the 























power, The caps of the fire-bars are perforated for same manner 
the delivery of air to the fuel bed. The air supply chain grate. The means for bringing the air isto 
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enters through the’ rectangular boxes at the sides of contact with the coal is one of the most lnportant 


the stokers and flows into longitudinal chambers, 
one on either side of the stoker. & These chambers 
have their upper surfaces sloping at an angle of 


SU deg., 
lor 


approximately and are provided with longi 
tudinal openings A the delivery of air into the 
open ends of the box-shaped fire-bars, which register 
with the top opening A of the air chambers E. The 
course of the air is through D into E and thence into 
the interior of the escaping 
finally through the in thei 
upper surfaces into the fire. 


box-shaped fire-bars, 


perforations or slots 


There is thus produced 
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of the It. enables 
it to be operated by impelled draught, which requires 
less power than induced draught and results in fewer 
while thermal losses due to the leakags 
boiler setting are 


many features claimed for the stoker. 


fan troubles, 
of air by infiltration through the 
eliminated. 

This is claimed to be the first large station 
fitted with the Diamond Power 
and Speciality Company's soot cleaning equipment 


power 
in this country to be 


This consists of a rotary device for causing jets of 
steam to impinge at high velocity on to the tube 
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latter being supplied with cool washed air by means of 
Hart's air washers. Each set is complete with Hick- 
Breguet surface condensers, extraction pumps, circu- 
lating water pumps, &c., of which there are two sets, 
one electrically driven and the other steam driven 
The steam from the turbines, after being condensed, 
is passed through pipe work arranged in what is 
known as the “closed feed system.’’ The primary 
function of this system is to provide the boilers with 
pure feed water—the make-up being supplied through 
an evaporator—and thus to eliminate as far as 
possible scaling of the tubes. It also avoids the 
necessity of blowing down the boilers, except at rare 
intervals. At the same time this feed water is de 
aerated as far reasonably practicable. The 
condensed steam is fed direct to the suction of the 
turbine-driven boiler feed pumps, which feed the 
water directly to the inlet of the economiser, where it 
is heated during circulation by the combustion gases. 
The delivery into the boilers is regulated auto- 
matically by feed regulators. There ar 
three turbine-driven boiler feed pumps, each capable 
of supplying three boiler units, so that with the whole 
station in operation there is one spare feed pump. 
The Hart air washer supplied by Kirkby and 
Livesay, Limited, of Manchester, differs entirely in 
principle from that employed in any other form of 
apparatus used for this purpose. A sectional view of 
this appliance is given in Fig. 5. It consists of a large 
copper cylinder, 8ft. 10}in. diameter, with a tangential 
opening at the top, the bottom end being dished and 


as 15 


( ‘ope ’s 


ha vingan opening 48in. diameter formed in it. This 
end, which dips into a water tray, is perforated 
with a large number of small holes, which are so 


punched as to give a tangential direction to the 
incoming air. The tangential opening at the top is 


connected to a centrifugal fan which draws air 
through the perforated bottom. The swirling motion 
thus given to the incoming air creates a vortex 


which sucks up the water contained in the tray below. 
The water as it rises by centrifugal force covers th« 
perforations, through which the 
break its way, and in doing so foam is formed, 


incoming air has to 


which 


thoroughly washes the air. Surplus moisture ts 
removed from the air by the series of baffles showu 
in the drawing, which change the direction of the 
flow. The advantages claimed for this air filter are : 
first, there are no moving parts beyond the fan ; 
secondly, the water does not come into contact with 
the air until the alternator is running at full speed ; 


and thirdly, the 
less than with the 


percentage of humidity is 


ordinary forms of air 


increase 
washers. 


CooLinGc TOWERS. 


The circulating water for the surface condensers, 
after passing through the condensers, is pumped into 
four cooling towers supplied by Film Cooling Towers, 
Limited, it to a temperatur 


of above constructed unde 


is cooled down 
75 deg Fah. Ponds are 
each tower, from which the circulating pumps draw 
their supply. The only new to provided, 
therefore, after the initial starting up is that necessar) 


where 


water be 


























to make up the losses caused by evaporation and 
wastage, which will be obtained from an artesian 
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FIG. 4—LONGITUDINAL AND CROSS SECTIONS OF UNDERFEED STOKER 


cellular 


a travelling grate of strictly construction, 
presenting the opportunity of progressively varying 
the quantity of air admitted to different parts of the 
fuel bed, so that at the front, where the fresh coal is 
being fed and the resistance to the admission of air 
is greatest, the maximum quantity can be supplied, 
while at the rear, where the fire is thinner and more 
open, the minimum of air is admitted. This control 
of the air supply is accomplished by the movement 
of hinged triangular-shaped dampers under A of the 


The jets are periodically operated by hand, 
and it is anticipated that the cleansing of the tubes 
thus effected will result in a saving of fuel compared 
with boilers not so equipped. 


area, 


TURBO-ALTERNATOR PLANT. 


This portion of the plant was supplied by the 
English Electric Company, and of two 
impulse turbines direct coupled to 10,000-kilowatt, 
6660-volt, 50-period, three-phase alternators, the 


consists 


Con 
and 
the 


Is 


17 6it. cooling ponds, 
can also be 
The 


interconnected, so 


deep near thi 
taken from the 
afterwards returned. pipe het ween 

pumps and towers that it 
possible for either pump to draw water from or dis- 


well sunk 


densing water canal 


work 


is 


charge it to any one or more of the four towers. An 
emergency supply tank is provided. It is upon the 
roof of the power-house, and it has a capacity of 
about 18,000 gals. This tank will also be used for 


emergency water supply for any point of the station, 
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The drainage is so arranged that full advantage is 
taken of all the rain water on the site, and a separate 
system provided for sewage, &c., which is taken 
to a small automatic sewage purification plant built 
some distance away from the station buildings. 

A 60-ton overhead electric travelling crane, by 
Stothert and Pitt, Limited, is erected in the turbine- 
house and is fitted with an auxiliary hoist of 10 tons 
capacity. 


SWITCHGEAR, TRANSFORMERS, &c. 


Electrical energy is generated at 6600 volts and is | 


controlled and distributed at the extra high-tension 
switchboard. The switchgear comprises a separate 
cubicle for the extra high-tension gear situated in a 
separate cell room immediately below the control 
desk. The control board is of the desk type and is 
mounted in the switch-room, while the operating 
levers pass through the switch-room floor into the 
cubicle-room below. The gear is designed to have a 
breaking capacity suitable for direct connection to 
bus-bars supplied by generating plant of much larger 
capacity. For the auxiliary plant alternating-current 
supply will be transformed down to 400 volts by three 
500-kilowatt transformers which are connected to the 
low-tension alternating-current switchboard. This 
board may also be supplied with current, if necessary, 
from the old Jubilee-street generating station. For 
the direct-current motors and station lighting there 
are three 320-kilowatt rotary converters, which draw 
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have been designed to deal with the large amount of 
power which will result from the interconnection of 
various power stations. These switches are of the 
three-pole electrically operated pattern fitted with 
closing and tripping solenoids suitable for operation 
from a direct-current supply. Each phase forms a 


| Separate unit actuated by cams and rollers from a 


common operating shaft. Each unit is designed so 
as to provide an expansion chamber above the 
surface of the oil in order to reduce the shock when the 
switch opens under short-circuit conditions. Any 
gases which are formed on this operation are carried 
outside the cell structure by a baffled vent pipe fitted 
to the explosion chambers. 


capacity. Normally, the closing and tripping opera- 
tions of these switches are carried out by the solenoid 
magnet energised from the control desk, but provision 
is also made for hand operation of the switches in an 
emergency. There are tank lowering devices for 
enabling the heavy oil tanks to be removed easily 
when it is found necessary to examine the contacts 
or replace the oil in the switches. 

Isolating switches are provided on each circuit so 
that the apparatus in the cubicle may be disconnected 
from the main bus-bars for cleaning or adjustment 
purposes. The bus-bars are in duplicate, thus pro- 
viding flexibility in the operation of the system and 
enabling extensions or cleaning work to be carried 
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FIG. 5—-VERTICAL SECTION THROUGH HART AIR-WASHER 


their incoming supply from the low-tension 400 volts 
alternating-current board and supply direct current 
to the direct-current 440-volt switchboard. These 
rotary converters are arranged so that in the event 
of the main generating sets not being in operation they 
can be worked from the feed coming from the Jubilee- 
street generating station. 


THe OLD JUBILEE-STREET STATION. 


When the new station is in complete working order 
most of the generating plant at the existing Jubilee- 
street station will be dismantled and the station will 
be used chiefly for distribution purposes. With this 
object a new switch-house has been erected. The 
power from the Whitbirk station is fed on to the bus- 
bars of the distribution board through ten inter- 
connecting cables, whilst the Jubilee-street power 
station bus-bars are directly connected to those on 
the distribution board. From these bus-bars out- 
going feeders radiate both for local supply purposes 
and for interconnection with neighbouring stations 
and districts. In addition, provision is made for 
controlling two 1500-kilowatt rotary converters for 
changing the high-tension alternating current into 
low-tension direct current for local purposes. The 
high-tension switchgear which carries the main current 
is completely enclosed in a structure consisting of 
moulded stone slabs fixed on an angle iron framework. 
The apparatus for each equipment is contained in a 
separate cubicle with hinged locakable doors and the 
name of the circuit painted thereon. The oil switches 


out without risk or danger. There is a bus-bar coupling | 


switch which is operated from the control board, and 
by which the two sets of bars can be coupled together 
when required to meet operating conditions. The 
bus-bars and main connections are constructed of 
high conductivity copper, and are mounted on porce- 
lain insulators designed to withstand the open voltage 
of the system. 

The control desk has been designed to form an 
extension of the desk originally installed at this 
station by the British Westinghouse Company, now 
the Metropolitan - Vickers Electrical Company, 
Limited. The panels consist of black enamelled slate 
slabs carried on a substantial wrought iron framework 
arranged to form a desk pattern switchboard. 


panels are equipped with the instruments, indicating | 


lamps, and control switches required for the control 
of the various incoming and outgoing circuits. The 
oil switches are operated by small drum type con- 
trollers which operate in conjunction with a single- 
pole contactor switch mounted in the cubicle structure. 
With this arrangement the breaking of the heavy cur- 
rents required by the large operating solenoids of the 
switches on the small contacts of the controller is 
avoided. The feeders are protected by means of 
overload time-limit relays and by the Merz-Beard 
system of feeder protection. This arrangement of 
relays enables a feeder circuit to be disconnected 
automatically from the system at the instant a fault 
develops in the cable. The advantage of this system 


These | 


disturbance of the system from an electrical point 
of view, and also prevents, by discriminative action 
| any interconnected feeders being disconnected at the 
'same time, thus avoiding an interruption of supply 
jin any district fed by more than one feeder. Tie 
| total number of circuits controlled from this board 
is twenty-one, including the coupling switch required 
for connecting the two sets of bus-bars together 
The Metropolitan - Vickers Electrical Company, 
Limited, supplied the greater portion of the switci. 
| gear in this station. 


| 
| - 





I The tanks have been | 
specially constructed to enable them to withstand | 
very arduous service on systems of large plant | 


Modern Portland Cement 
Manufacture. 
(Contributed. ) 


| THe manufacture of Portland cement starts wit), 
| the excavation or quarrying of the raw materials an! 
| their transport into the factory, and that tho-» 
| Operations should be carried out as cheaply as possi}! 
is of the utmost importance in the economical pro 
duction of the cement. There are many considera- 
tions which have to be taken into account when 
fixing on a suitable site for building a cement work.. 
|and one of the most important of them is that oj 
transport. The factory should not be far from th. 
source or sources of raw material, and it should no: 
| be necessary to convey the finished cement a lony 
| distance before the transport facilities are reached. 
| The idea] is, of course, to have both rail and wate: 
carriage readily available, but that is not, naturally, 
always possible. Those considerations are not, pe 
| haps, so apparent at ihe present time when the pric: 
| of cement is high and when a few pence per ton upon 
| the price paid by tr. consumer does not make itseli 
| greatly felt, but the time will come when these fey 
| pence per ton will make all the difference between 
| success and failure. The question of fuel supply is 
| quite as important as that of the other necessary 
materials. At present, if power is generated at thio 
works from coal, and the rotary kiln is used in thx 
| manufacture, approximately 1 ton of coal is require: 
for the manufacture of two tons of Portland cement. 
| It may, of course, be possible to reduce the consum)- 
| tion of coal by employing other sources of energy 
say, for example, water power—to do some part ot 
'the work of manufacture. To produce 2 tons oi 
cement it is necessary to burn 12 ewt. of coal in the 
rotary kiln. If the power requirements can be met 
from some source other than coal, an economy of 4 ewt. 
of coal per ton of cement produced can be effected. 
There is a certain factory on the Continent at which 
coal costs £4 16s. per ton, but in spite of that high 
figure, and in spite of the fact that the coal is of a 
somewhat inferior quality, the manager is able to 
produce a high-grade Portland cement for the equiva 
lent of 40s. a ton by utilising water power. It is true 
that his labour charges are rather less than thoso 
prevailing in this country, but the difference is not 
| sufficiently marked to affect the cost of manufacture 
by more than a few pence a ton. In this connection 
it may be mentioned that the quality of the coal is 
an important factor. It should be arranged, if pos- 
sible, that the coal used should not have a lower 
calorific value than 11,000 B.Th.U.’s, as otherwise 
|a loss on fuel consumption will result, which is a 
serious matter in these days. 
The accessibility of the limestone, chalk, clay or 
| marl is also an important consideration. In many 
cases the factory can be built upon the deposit and 
| the material excavated can be put through the mill 
and manufactured into cement. There must also, 
|in many cases, be a supply of good shale or clay, and 
| that is often found close to the limestone. 

The method of excavating the raw material natur- 
ally varies with the class of material worked upon. 
In most cases, however, whether the material is 
limestone, chalk or marl, it will pay to blast down 
at one time a large quantity, sufficient for, say, a 
three months’ run. That can readily be done, and 
it saves time and labour. The method generally 
employed is to drill a line of holes, about 6in. in 
diameter and 15ft. to 20ft. apart, parallel to the face 
of the quarry and some 15ft. to 20ft. from it. These 
holes are drilled down to the level corresponding 
with the floor of the quarry, and are charged with 
explosives. It is usual so to time the explosion 
that the bottom part of the quarry face is kicked ou" 
a fraction of time before the top. In this way tho 
top material falls behind that at the bottom. The 
| material thrown down is excavated by means of a 
steam shovel, and is dumped into cars running upon 
a light quarry track. It is an advantage if the steam 
shovel is upon the caterpillar principle, as it is then 
mobile and can work in various faces without loss of 
time or having to shift rails. The advantage of this 
method of working is at once obvious. It dispenses 
| with labour in the quarry, and at such a time as the 
| present that factor is all-important. To excavate 

material sufficient for an output of 1000 tons of Port- 
| land cement per week—that is to say, about 1600 tons 
| of raw material—only fourteen to fifteen men in all 
are necessary in the quarry. It must be realised that 
‘though this method will pay well on a large scale, 
| such as a 1000-ton~plant, whore only a small output 


is that the fault is cut out of circuit without any great | is maintained with intermittent kilns, the few men 
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needed to quarry, particularly if the material be 
chalk, has a comparatively negligible effect upon the 
cost per ton of the cement. 

The material is taken by trucks to the primary 


crushers. It may happen that trucks cannot be used | 


owing to the lie of the land or intervening obstacles, 
and an overhead conveyor may be necessary. In the 
case of Chalk, and if circumstances are such that the 
pit is some way from the works, the wash mill can 
be situated in the quarry itself and the chalk pumped 
to the mixers. The writer knows of one cement works 
where that is done with great success. The pit is 
about a mile from the works and the lift is approxi- 
mately 100ft. The whole of the chalk for an output 
of up to 500 tons of Portland cement per week is 
dealt with by a two-throw pump consuming 30 
horse power. 

In the ease of crystalline limestone the raw material 
is fed by means of “ grizzlies *’ into primary jaw or 
gyratory crushers. As already indicated, chalk is 
dealt with in a wash mill and the lumps are broken 
up and the particles of chalk are held in suspension 
in water. Even in this case it is found better to pass 
the chalk from the wash mill through a tube mill for 
further grinding before the proportions are properly 
regulated in the mixer by the addition of clay which 
has previously been treated in the same way by 
passing it through a wash mill. The crystalline 
material, after the preliminary crushing, next passes 
through crushing rolls, where it should be reduced 
to the average size of a hazel nut. The power required 
for running the “ grizzley *’ feed, crusher and _ rolls, 
together with the necessary elevators, is about 140 
horse-power. It would be suitable to provide a 
motor of 160 horse-power running at 750 revolutions 
per minute. The crushed material is delivered into a 
further grinding mill. The raw material must be in 
a very finely divided state before its proportions are 
properly adjusted, and to ensure proper mixing and 
burning @ fineness of 3 per cent. to 4 per cent. on a 
180-mesh sieve should be maintained. It may be 
argued that too much power is absorbed in grinding 
the raw material to such fineness, and it is true that 
the finer the grinding the greater the power required. 
But if the proper mills are used and care is taken to 
see that the feed is constant and that the size of the 
material fed into the mill does not exceed the average 
size of a hazel nut, the horse-power required for the 
further reduction is not excessive. In one particular 
mill where crystalline material is used, nearly 10 tons 
of raw material per hour are reduced from a size 
rather larger than hazel nut to a fineness of 2.5 per 
cent. on @ 180-mesh sieve, and the power absorbed 
is 300 horse-power when the mill is running at 
its full load. A 350 horse-power direct-coupled 
motor running at 200 revolutions per minute is 
installed. This mill in question, which has given no 
trouble since it was put to work seven years ago, is 
a combination ball and tube mill, and the “ wet” 
process of manufacture is used. That is to say, water 
is fed into the mill, and the raw material, which enters 
it in a more or less dry state, is converted into a 
slurry or mud containing 35 per cent. to 40 per cent. 
of water. This is the type of mill recommended by 
the writer for this purpose, and he advocates the 
‘wet’ process in this connection and in the later 
stages of manufacture for reasons given below. The 
combination ball and tube mill of massive construc- 
tion, strong foundations and generously designed in 
all respects, although perhaps slightly dearer to install, 
is undoubtedly the machine for low running costs 
and good and constant output. To deal with an out- 
put of 1000 tons of cement per week a mill approxi- 
mately 6ft. 6in. in diameter and 40ft. long should 
be ample to reduce the material to a fineness of 3 per 
cent. to 4 per cent. on a 180-mesh sieve, and the 
running horse-power for such a mill should not exceed 
290 horse-power. It has been already pointed out 
that a constant feed to the mill is an important factor. 
Indeed, the constant feed is an important factor 
throughout the whole of a modern Portland cement 
factory. Regularity of supply means consistency of 
quality and quantity and less wear and tear. The 
type of feed recommended for this mill is a revolving 
feed table with a plough, which gives every satis- 
faction. 

After leaving the compound ball and tube mill the 
slurry is pumped by means of either three-throw or 
centrifugal pumps to mixers. The centrifugal pump 
has proved satisfactory, and has a low running and 
initial installation cost. Two centrifugal slurry 
pumps would be needed in a factory producing 1000 
tons weekly. The writer has observed centrifugal 
pumps at work on slurry which have proved entirely 
satisfactory over a period of some five years. The 
power absorbed by each of the two pumps in question 
is about 4 horse-power. A 5 horse-power motor at 
750 revolutions per minute should be provided in 
each ease. Air pressors are also used for lifting the 
slurry with good success. The exhaust air aids in the 
pneumatic mixing, thus effecting economies. The 
pressors have the advantage that the slurry does not 
come into contact with working parts, and working 
parts are so few that there is little or nothing to get 
out of order. This form of slurry transport is just 
now coming to the fore, and there is much to be said 
in its favour. The usual method of mixing is by 
ineans of mechanical stirrers or paddles, which revolve 


and keep the slurry in a continual state of agitation. | « wet.”’ In the way of initial cost there is a little in 


To take the case already cited of a plant of 1000 tons 
weekly output, the mass of material contained in one 
of the three mixers necessary, measuring 40ft. by 
25ft. diameter, is considerable, and the stresses upon 
the mechanical gear when first starting such a weight 
of material is so considerable that parts are apt to 
strip and the repairs necessary are frequent. Air 
agitation as an alternative is advocated, and is used 
with complete success in a number of cement plants. 
By this system air is blown into the slurry contained 
in the mixers from air compressors through a series 
of nozzles so arranged that settling cannot take place. 
The initial installation is not cheaper than is the case 
with mechanical stirrers, but air mixing is con- 
siderably better and a more uniform mixture is 
maintained. The power required for the pumps 
and compressors is about 60 horse-power for a 1000- 
ton per week plant. This power may be considered 
high when compared with the, say, 40-50 horse-power 
used for mechanical mixers, but the resultant mixing, 


favour of the ‘“ wet”’ process, but, what is more 
important, there is an absolute certainty of main 


taining a perfect mixture of the materials as they 


| pass through the rotary kiln, and the finished pro- 


| absolutely uniform in nature. 


more especially with difficult raw materials, is, in the | 


writer’s opinion, certainly worth the extra power. 
When the proper mix is obtained the slurry is 
pumped into a tank situated over the inlet or higher 
end of a rotary kiln. It is important that the feed to 
the kiln should be absolutely constant day and night, 
and that no stoppage takes place. With this end in 
view the material in the feed tank is kept at a constant 
level and any excess there may be is allowed to gravi- 
tate back to the slurry container then in use. The 
feed to the kiln is best performed by gravity, as in 
that way an invariable rate of flow is maintained. 
The feed pipe from this tank to the kiln should be 
accessible and should be constantly kept free from the 
coating which will gradually accumulate upon it. 
The rotary kiln for an output of 1000 tons a week 
would be 200ft. long and 8ft. 6in. in diameter in 
the firing zone. The firing zone of the kiln is some- 
times enlarged to increase the sintering area and 
to counteract the effect of rings of clinker which form 


and attach themselves to the lining, thus decreasing | : 
| wasted through inattention to this part of the manu- 


the effective diameter of the kiln. In time these rings 
may grow to such an extent that they must be removed 
by burning, or otherwise a complete stoppage will 
result. The kiln is usually supported on four or five 
sets of roller bearings, the usual pitch being 30ft. 
to 35ft., and the shell where the bearing rings are 
secured must be heavily reinforced by additional 
plating to ensure stability under heavy stresses. 
The slope of the kiln should be between jin. to }in. 
in lft., and the best rate for the material to pass 
through the kiln must be first determined and the 
speed of the kiln adjusted accordingly. When once 
the correct speed has been found, it should not be 
necessary to alter it at all except for burning out 
clinker rings. The clinker, on leaving the kiln, may 
be dumped into a clinker pit or—much preferably— 
cooled by passing it through a rotary cooler, so that 
the hot air thus produced can pass back into the kiln 
to facilitate firing and prevent the waste of heat. 
The cooler is provided with lifter plates, and the 
clinker is cascaded in all directions as it passes through. 
A cooler attached to the kiln in prolongation possesses 
various advantages, the chief being a lower coal con- 
sumption. The kiln with cooler attached in pro- 
longation will require about 30 horse-power for the 
drive. This power compares favourably with that 
required when the kiln and cooler are separate. Only 
one motor is required co drive both, and the kiln 
foundations are much reduced. 

The operations so far described constitute what is 
known as the “‘ wet’ process for Portland cement 
manufacture, and for several reasons the writer 
considers it better than the “‘dry.’”” To begin with, 
the material in the former case enters the kiln as a 
slurry, and its constituent particles have no chance 
to be separated mechanically before the mixture 
reaches the sintering zone of the kiln and is con- 
verted into cement clinker. In the case of the 
‘““dry’’ process, on the other hand, instead of the 
raw materials being mixed with water as they pass 
through the secondary grinding machines, they are 
ground in the dry state and their proportions are 
adjusted by automatically discharging weighing 
machines. This process necessitates the thorough 
drying of the raw material before grinding. More- 
over, aS the raw material in the form of powder enters 
the kiln it is subjected to a strong draught, and the 
particles are likely to become scattered, so that the 
mixture, which has been carefully adjusted by means 
of automatic scales, may become altered in composi- 
tion. Most manufacturers on the “‘dry”’ process 
spray or otherwise damp their raw materials with 
water as they enter the kiln, in order to avoid that 
trouble, but even so it is not long before the small 
amount of moisture employed is driven off and the 
materials are as likely to become separated as before 
being wetted. Comparing the two processes, while 
in the “dry” process it is necessary to dry the raw 
materials before grinding, which necessitates the 
use of coal, on the other hand, coal is necessary 


duct is therefore more dependable and should be 
On the other hand, 
in the ‘dry’ process of manufacture the tem- 
perature of the flue gases being in the neighbourhood 
of 1000 deg. Fah. or more, the heat in them can be 
utilised with advantage in the boilers. In fact, 
except for starting, all the power required can be 
generated in that way. In the “ wet” process, since 
the temperature of the flue gases only varies between 
500 deg. to 600 deg. Fah., the question of utilisation 
of waste heat in this way is not so clear. Experi 
ments are being carried out, however, and it may be 
found possible to use the heat to advantage if a some- 
what shorter kiln is used. 

In this country coal is universally used for firing 
rotary kilns, and the coal must be pulverised to 
extreme fineness for the best and most economical 
results. A 3 per cent. to 4 per cent. residue on a 180 by 
180-mesh sieve should be the object aimed at. The coal 
as it is received at the works may contain quite a 
large percentage of water, and to dry it it is passed 
through rotary driers, to drive which not more than 
15 horse-power should be required. Afterward, 
the best practice is, in the writer’s opinion, to feed 
it into a compound ball and tube mill similar to that 
used for slurry wet grinding. The power required 
for the coal grinding mill is approximately 65 horse- 
power. A 75 horse-power motor, direct coupled to 
a motor running at 185 revolutions per minute, is 
good practice. Fans and dust-collecting apparatus 
are necessary to collect the coal dust and return it 
for use in the kiln. The pulverised coal is blown 
into the kiln by means of a fan. The question of coal 
consumption in the kiln is of vital importance at 
the present time, and too much attention cannot be 


| paid to the proper treatment of the coal before it 


enters the kiln. Many tons of valuable fuel have been 


| facture, and many tons of poor cement have been 


produced at a higher cost than necessary in con- 
sequence. 

Before leaving the kiln section it might be well to 
mention that a modern cement plant should be 
provided with a large dust chamber, so that any 
powder which may be carried with the flue gases from 
the kiln towards the chimney may be deposited. 
This dust contains lime, potash and coal ash, and is 
most useful as a fertiliser for agricultural purposes 
and commands a good price. 

When the clinker leaves the kiln it is conveyed to 
the boot of an elevator, which takes it up to the top 
of the clinker storehouse. The clinker should be 
allowed to remain in the store for from three weeks 
to a month to allow aeration to take place, 
which makes the clinker easier to grind. Sufficient 
storage capacity should, therefore, be provided. If 
the output of the factory be 1000 tons a week there 
should be storage for from 3000 to 4000 tons of 
clinker. If space be available, it is as well to increase 
even that capacity, but in no should it 
reduced below that figure. 

The final grinding of the cement is one of the most 
important operations, and careful attention must be 
paid to it. It is now a well-established fact that it 
is the “‘flour”’ of the cement which possesses the 
chief cementitious value, and therefore the object 
of the manufacturer should be to produce as much 
of this “flour” as possible, and that can only be 
done by heavy grinding machinery. It is a fact that 
concrete made from coarsely ground cement contains 
particles of cement which remain inert ; so that, on 
re-grinding, the resultant powder often itself possesses 
cementitious qualities. It has been suggested that 
the price of a cement should vary in proportion to 
its cementitious value, and with that the writer 
heartily agrees ; for if it were so, manufacturers would 
be induced to grind their cement more finely to 
obtain the best results possible. At the present time, 
cement having a 14 per cent. residue on a 180 by 180 
mesh sieve is sufficiently fine to pass the British 
Standard Specification. That fineness is not, the 
writer maintains, sufficient to obtain the best results, 
and grinding to at least a 3 per cent. to 4 per cent. 
residue should be the object aimed at. To arrive at 
it may cost more in grinding power, but the resultant 
cement would be greatly superior in every way, and 
would actually carry more aggregates for the same 


case be 


| result as before, and would therefore be more econo- 


on the “ wet’ process to drive off the water from | 
the slurry as it enters the kiln. Taken on the whole, | motor, direct coupled, at 200 revolutions per minute, 
there is little difference in the coal consumption on | should be used. With that power the mill will grind the 
the two processes, and though costly pre-drying | *linker from rotary kilns to a fineness of 3 per cent. 
apparatus is necessary with the “‘dry” process, a/| cesidue on a 180 by 180 mesh sieve. The mill should be 


mical. 

The grinding mill which will admirably serve the 
purpose is the same type of mill as has been already 
recommendod for grinding coal and raw material, 
namely, the compound ball and tube mill of heavy 
construction. These mills have been found abso- 
lutely satisfactory in practice, and a mill 39ft. by 
6ft. 6in. will deal comfortably with the output of 
1000 tons per week, and should absorb when running 
no more than 300 horse-power. A 350 horse-power 


longer kiln for the same output is required with the | furnished with dust-collecting apparatus in order to , 
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conserve the ‘* flour,”’ 
over the factory and go to waste. 


In the foregoing only the powers of the main units 
The power for 
elevators and conveying machinery is well known, 
and this should be added. The writer is of the opinion 
that motive power equal to 1500 kilowatts should be 


of the factory have been given. 


provided for a factory producing 1000 tons of Port- 
and cement per week from hard materials. It 


better to be over powered than under powered, and | 


the extra power provided will save many grey hairs 
upon the head of the manager. 


In conclusion, a few remarks may be made regarding 


costs. The present price of Portland cement in this 
country might lead to all manner of erroneous con- 
clusions regarding the cost of manufacture. In a 
modern factory equipped upon the system outlined 


in this article and working upon hard limestone and | 


shale, an output of 1000 tons of Portland cement 
per week should be produced at a cost of 39s. 2d. 
per ton, not counting interest on capital. The writer 
has had occasion to estimate numerous costs in this 
connection, and in arriving at his conclusions he has 
taken as his basis existing labour rates in the London 
area and has made the assumption that coal can be 
procured at £2 per ton. The following figures show 
how the figure is obtained :— 


st of Manufacture of Portland Cement per ton.—Coal at £2 per 


ton; London labour rates. 
BS .m 4. 
Raw material delivered at mill— 
Labour ies en Se tek eens @ Se 
Supplies—powder, 2d. ; oil and waste, 2d. ; 

Dh ln. ecttriehamentabimaitea as i Gee 
Fuel for power—coal at 40s. per ton 0 8 0 
Fuel for kiln i «es 012 0 
Labour in mill gbeis edt So's 0 6 6 
Repairs and renewals, lubricants, &c. . . 02 6 
Gypsum .. 0 0 6 


nee, laboratory ‘and mill offices 0 1 6 


Superintende: 


£1 12 6 

An ample allowance has been made for running 
repairs, but nothing has been included for deprecia- 
tion either on buildings or machinery. Those items 
can be estimated at 5 per cent. on the former and 10 
per cent. on the latter, and in the particular case under 
consideration will amount to 5s. per ton. Nor has 
any allowance been made for selling charges and 
insurance, rates, taxes, which should amount to no 
more than ls. and 8d. per ton respectively. Thus, 
including every item conceivable, and allowing 
generous figures in all respects, the final cost of 1 ton 


of Portland cement placed on trucks ready for ship- | 


inent can be arrived at as follows :— 


£ s. d. 

Manufacturing costs a3 already detailed 112 6 
Depreciation je A OS : 0 5 0 
Selling charges 0 1 0 
Interest on capital ~ 605 a 
tates, taxes, insurance, & 00 8 
#2 4323 





Emphasis must again be laid upon the fact that 
all the figures given above are most liberal, and under 
normal conditions the cost of running a modern 
1000-ton plant is actually less. Even on the figures 
given, however, the writer is of opinion that there 
appears to be no justification, from the consumer's 
point of view, of the present price of cement, and 
he maintains that it is certain that with a proper 
mill and management, cheaper and better Portland 
cement could be manufactured. 


Road Transport. 


ENCERPTS FROM THE PRESIDENTIAL ADDRESS OF 
SIR HENRY P. MAYBURY TO THE INSTITUTE OF 
TRANSPORT, OCTOBER 17tu. 


STRIKING testimony is borne by the amended form 
of the census schedule to the growing recognition of the 
importance of transport. The view we gain of national 
development in these densely populated islands is not 
altogether reassuring. The general increase of about 5 
per cent. is accompanied by a marked townward tendency 
on the part of the population. 

It is now recorded that 79 per cent. of the population 
lives in urban districts as compared with 72 per cent. 
thirty years ago. More significant still from our stand- 
point is the fact that nearly half of the total population 
of the country has gravitated into large and relatively 
dense aggregations—precisely those areas in effect where 
traffic problems already present the most acute difficulty. 
While the great towns expand and increase at the expense 
of the rural districts, there is concurrently a centrifugal 
force at work within the town itself driving the population 
towards the circumference, a movement which is most 
clearly illustrated in the London County Council area, 
where the population has actually decreased by 1 per 
cent., the outer ring having meanwhile increased by 
9.6 per cent. We are becoming not so much an urban 
as a suburban race. Every slum clearance in the centre 
of a town expands the town’s circumference. 

As I write, I have before me a lamentable statement 


that the number of totally unemployed at the end of | 


September falls little short of one and three-quarter 
millions. May I dwell on one special phase of the unem- 
ployment question? Public works are at best a mere 


palliative, but experience proves that, at certain crises, 
recourse to them cannot be avoided. That being so, it is 
fatal to await the crisis before deciding what works can 
Surely it should not exceed the 


best be undertaken. 





which otherwise would scatter 


Is 
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ingenuity of local leaders to devise, work out and register 


long in advance a list of suitable projects needed to pro- 

mote the welfare of their district 

region—and to meet the exigencies of future traffic. 
. * 7 


7 * 


The Government, realising last autumn the need for 


encouraging schemes designed to absorb unskilled labour, 


| offered to share with local authorities the cost of construct- | 

ing new roads of-an arterial character laid out with due 
| regard to the needs of modern high-speed traffic and the 
Funds were made available to enable 


safety of the public. 
such works to be put in hand to a total value of £10,400,000 
—half in London, half in the provinces. The terms 
offered by the Government were widely accepted, with the 
result that many highly important road projects, long 
pigeon-holed for want of funds, have been set afoot and 
are now approaching completion, to the great advantage 
of all classes of wayfarers. 

To mention a few of the more conspicuous schemes in 
Greater London now in progress, thanks to the co-opera- 
tion of the County Councils of London, Middlesex and 
Essex, I may cite : 


(1) The Eltham by-pass, which will expedite London- | 


Folkestone traffic by enabling it to pass through open 
country south of Eltham and so escape the busy High- 
street with its sharp bends and gradients. This road is 
now under construction for practically its whole length 
of 3 miles. A northward extension towards Greenwich 
| is also in hand. 

(2) The Shooters Hill by-pass, 
| improvement of the London-Dover road. 
‘able to leave the old road on Blackheath, avoid the 
steep climb over the summit of Shooters Hill, and regain 
by an easier route the old highway at Welling. In 
Greenwich and Woolwich the work is well forward, and 
the Kentish portion will very shortly be begun. 

(3) A segment of the South Circular road through Wool- 
wich, to be extended later, I hope, so as to form a means 
whereby much traffic can be deflected from the heart of 
London and switched round the circumference. 


a somewhat similar 


(4) The North Circular road, which is advancing rapidly | 


for the greater part of its length, traversing Willesden, 
Hendon, Finchley, Southgate, Edmonton, Walthamstow, 
&c. The utility of these circular roads will not be ques- 
tioned by any motorist who has tried to thread his way 
round the outskirts of London through the tangle of small 
streets, undeveloped land and semi-derelict building 
estates. 

(5) The Western avenue, at present limited to Hammer- 
smith and Acton, but aiming westwards at a point on the 
Oxford road beyond Uxbridge, where, before many years 


| are out, it will doubtless arrive after traversing Ealing and | 


| Greenford. Looking into a perhaps rather more remote 
future, we may catch a prophetic glimpse of the Western 
avenue piercing its way eastwards through Paddington to 
| join the Marylebone and Euston-roads, which in their 
| turn will connect with the Eastern avenue—so forming 
a magnificent new east-west route flashing across the full 
breadth of the Metropolis. 
(6) The Eastern avenue, on which nearly fifteen hundred 
men are engaged to-day and which in its ultimate form 


| will connect North London with a point on the London- | 
The section | 


| Colchester road to the east of Romford. 
across the Lea valley is practically completed, and work 
is now proceeding briskly through seven miles of open 
country in Ilford and Romford. To any student 
London traffic it will be obvious what relief this new and 
| spacious trunk road will bring to the congested eastern 
exits from London. 

(7) The East Ham and Barking by-pass. This has an 
important bearing on the problems presented by the 
traffic of the dock district to which I have alluded 
earlier. The solution will not be reached in one stage ; 
the new by-pass, which is now progressing rapidly, is 
merely an indispensable beginning. 
outlet from Canning Town eastwards across open marshes 
to join the main London-Tilbury road near Dagenham, 
avoiding the congested areas of West Ham, East Ham 
and Barking, and incidentally furnishing a stimulus to 
the development of a now inaccessible tract of riverside 
land, with almost immeasurable potentialities for indus- 
trial purposes. 
by-pass forges a link, and a very important one, in the 
chain of improved communications between London and 
Tilbury. 

(8) The new Cambridge road, forming a useful parallel 
to the old main road up the Lea valley. The Middlesex 
portion of the scheme is nearing completion through 
Tottenham, Edmonton and Enfield. To carry the under- 
taking to its conclusion there remain a few miles to con- 
struct through Hertfordshire, so that the new road may 
rejoin the old highway beyond Cheshunt. 

The great provincial towns have not been backward 
in availing themselves of the opportunities afforded by the 
Government offer of assistance. 

Liverpool is widening one of her principal western exits 
to 120ft., and is forming a new highway, also 120ft. wide, 
leading from the northern part of the city westwards, 
Edinburgh is effecting improvements on a large scale in 
her south and south-eastern exits. Manchester is laying 
out, in connection with her town-planning scheme, two 
sections of new roads, 100ft. wide. Leeds is to be encircled 
with a ring road, and two of the principal radial roads 
are being widened to form rapid traffic routes. Lancaster 
is improving her access to Morecambe by means of an 
arterial road 60ft. wide. 
ing to ease traffic pressure at the centre by laying out a 
|ring road. Nottingham’s scheme comprises a new road 
|from Mansfield-road to Nottingham-road, forming a 
|means of communication between two of the principal 


northward exits of the city. Bradford is grappling with a | 


drastic improvement of the Bradford-Keighley-Halifax 
}road, At Hull one of the main exits from the city to the 
| west is being widened to 95ft. 


* * - > * 


In many of these recent road schemes the width between 
fences measures 100ft., and in some cases 120ft. It is 
hoped that the local authorities concerned will take early 





| measures to prescribe such building lines as will create 
|a dignified and roomy setting for these new roads. It is 
| not only in its width, however, that the modern highway 
must differ from those we have inherited from the past. 
In laying out our new trunk roads we can no longer 





or, preferably, a wider 


Traffic will be | 


of | 


It provides a new | 


Regarded in another light, this new | 


Dundee, like Leeds, is endeavour- | 
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| slavishly follow the fortuitous undulations of the ground 
and the jagged boundaries of property and parish. Direct. 
ness of line, smoothness of gradient and uniformity of 
construction are prime considerations ; the easiest curve 
and amplest sight line must be studiously sought. 

In one sense it may be said that only quite recently 
| could the term “ national’’ be applied to our highwa\ 
system, which now, for the first time, has been subjected 
to national survey and classification from Lands End to 
John o° Groats. The result of that investigation, corm 
pleted less than a year ago with the willing assistaeo 
of the highway authorities, is of great interest, and forms 
an indispensable chapter in the history of highway devel; »p 
ment. The task of classification is no light one, for the 
total length of all highways in Great Britain is computed 
at 177,306 miles. After careful deliberation sched) |lo< 
were drawn up, the Domesday Book of the road, revo, 
| nising as first-class a total of 22,160 miles, and as second 

class 14,419 miles. The resources of the Road Fund being 
strictly limited by the yield of the new taxation of mechani 
|ecally propelled vehicles, all road users are naturs||, 
| interested in the flow of revenue into that fund. Figures 
are now available showing the results for the period 
extending from January Ist to August 31st of this yeu 
The number of motor vehicles for which licences were iy 
force in Great Britain on the latter date was approxi 
mately 870,782. The gross receipts from motor licences 
in Great Britain totalled £9,276,628. For a period oj 
depression these figures can only be regarded as highly 
gratifying. They are, however, gross, and to be viewe 
in due perspective they must be compared with the tota 
cost of the upkeep of British highways, now approximat iny 
£52,000,000 a year. Expenditure on this unprecedented 
scale, however, has barely sufficed to keep pace duri: 
the past year with the increasing strain of road traffic 

. 


The Heavy Motor Car (Amendment) Order, 192) 
raises the maximum permissible weight of a heavy mot. 
car from 5 tons unladen to 7} tons, while the joint weigh 
of a car and trailer is raised from 6} tons to 9} tons. A 
an instance of modern development, contrast these gene: 
ous limits with the regulations prevailing up to the yeu: 
1904, when the weight of a motor car unladen was restrict! 
to 3 tons. Motor omnibuses of an overall length of 24: 
Tin. are already on the streets, and one would not be s\ 
prised, within a short time, to see the permissible over 
dimensions for heavy motor cars fixed at 27ft. 6in. i: 
| length and 7ft. 6in. in breadth. Birmingham is con 
templating the introduction of double-decked railles- 
trolley vehicles capable of seating fifty-one passengers 
With such developments in view, highway engineers wil! 
be called upon the revise their unit of width for carriag: 
ways; allowing a fair margin for clearance, a width of 
10ft. for each line of traffic can hardly be considered 
excessive under modern conditions 


PUBLIC WORKS CONGRESS. 


Tue preliminary programme of the Public Works 
Roads and Transport Congress, which is to be opened in 
London on November 18th, and to continue till the 25th 
has now been issued. The Organising Committee include 
representatives of the County Councils’ Association, th: 
Association of Municipal Corporations, the Urban District 
Councils’ Association, the Rural District Councils’ Asso 
| ciation, the British Waterworks Association, the Incor 

rated Municipal Electrical Association, the Institution 
of Municipal and County Engineers, the County Sur 
veyors’ Society, and the Institute of Cleansing Superin 
tendents. One branch only of the public services is the 
subject of a day's conference. Thus on the first day the 
conference is being organised by the Institution of Gas 
Engineers, with Mr. Thomas Hardie, deputy chief enginee: 
| of the Gas Light and Coke Company, as chairman. Papers 
| are to be read by Captain de Normanville on “ The Utility 
of Benzole,”’ Dr. Thomas on * Public Lighting by Gas,’ 
|and Mr. W. G. Adam on “ The Uses of Tar and other 
| Materials for Road Surfacing.” At the Waterworks 
| Conference, to be held on November 24th, Mr. C. G. 
Henzell, M. Inst.C.E., city waterworks engineer 
Leeds, contributes a paper on “ Reinforced Concrete 
Roads and their Relation to the Laying and Maintenance 
| of Water and other Service Mains."’ Other subjects to 
| be discussed are ‘“‘ The Internal Corrosion of Cast Iron 
| Pipes,” on which Mr. W. Ransom, A.M. Inst. C.E., cit) 
| engineer, Worcester, will read a paper; “ Anti-waste,” a 

paper by Mr. G. R. Collinson, A.M. Inst. C.E., borough 
water engineer, Swansea; ‘‘ Valuation and Rating oi 
| Waterworks in Scotland,” and “The Supply of Wate: 
to Steam Wagons and Road Engines." At the Count, 
Councils’ and Municipal Corporations’ Conference on 
November 22nd, Mr. H. Chapman, M. Inst. C.E.. 
county surveyor, Kent, will read a paper on ‘ The Care 
and Upkeep of Road Appliances, including the Establish 
ment and Organisation of Depéts,” and Mr. J. C. Haller. 
Notts county surveyor, one on “‘ The System of Costing 
in Connection with Highway Construction and Main 
tenance.’’ Amongst the subjects to be discussed on othe: 
days are sewage treatment, road construction, and electri: 
vehicles for municipal purposes. Brigadier-General Sir 
Henry P. Maybury, K.C.M.G., C.B., is chairman of the 
Organising Committee, and Sir Lawrence Weaver, of the 
Board of Agriculture, vice-chairman. 

Simultaneously, and in connection with the Congress. 
there will be a Public Works, Roads and Transport Exhi 
| bition at the Royal Agricultural Hall, Islington. The 
exhibition is, we are informed, being thoroughly well sup 
ported by the industries catering for the public services. 
and promises to be of a most interesting character. 


| of 
| 
| 


WE are informed that the Borough of Southwark has 
entered upon a new programme entailing the construction 
of twenty concrete roads, in addition to the thirty or forty 
already laid. In some cases concrete is to replace wood 
blocks and in others granite setts, and as the roads are 
good secondary roads the traffic over them will be con 
siderable. We understand that the previously laid con- 


crete roads have given great satisfaction. 
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A Seven-Day Journal. 


Empire Oil Supplies. 


SpeAKING before the London Chamber of Com- 
merce on Monday, Mr. A. Beeby Thompson stated 
that, disregarding financial holdings in foreign con- 
cerns, British capital probably controlled a yearly 
output of 74 million barrels of oil, representing about 
15 per cent. of the world’s production. Of this quan- 
tity only one-fifth was obtained from Empire sources. 
Great Britain had, however, conserved the oil 
resources Of the Empire, while the United States 
had bestowed her rich oil supplies with a lavish hand. 
he oilfield area developed in America extended over 
4500 square miles, whereas in British territory only 
70 square miles of oil-bearing lands had been deve- 
loped With regard to the future, the belief was 
expressed that there are great possibilities of supplies 
from Eastern Bengal and Assam and the North-West 
Provinces of India. Egypt and Palestine are hopeful 
fields for exploratory work, but of all the areas con- 


trolled by the British Government the greatest hopes 


are entertained of Mesopotamia. There was, it was in- 
sisted, no need for the oil industry to be nursed by the 
Government. It only wanted a free field and no 


favouritism. 


James Watt Professorship. 


THERE was a large number of candidates for the 
position of first occupant of the newly founded James 
Watt Chair of Electrical Engineering at Glasgow. 
Choice has fallen upon Dr. G. W. O. Horne, who has 
been head since January last of the Department of 
Electrical Standards and Measurements at the 
National Physical Laboratory. His previous experi- 
ence has been not only practical, but has included 
teaching at the City and Guilds Engineering College 
and the Hull Technical College. 


Transport in the Sahara. 


Ir the plans for a motor service between Tuggurt, 
the terminus of the railway in the Algerian Sahara, 
and Burrem, on the Niger, are carried through and 
give the anticipated results, it will constitute a some- 
what remarkable transport feat. The 
between Tuggurt and Burrem is not only considerable 

1800 miles—but the route which would have to be 
followed is largely through one of the hottest zones 
of the Great Desert. 
has had to be investigated is the loss of petrol by 
evaporation owing to the high temperatures which 
would be experienced by the motor service, but it is 
understood that this difficulty has been provided for 
and that each of the cars will be able to carry 130 
gallons of petrol. The machines, which have been 
subjected to very severe tests, will travel an average 
of only 125 miles a day, and will be allowed about 
fourteen days for the trip. If this time-table can be 
adhered to the route from Paris to Lake Shad will be 
reduced from four months to five weeks. 


Resignation of Sir Eric Geddes. 


Ir had been anticipated that Sir Eric Geddes 
would, having regard to the new work on which he is 
now engaged, have resigned his position as Minister 
of Transport at an earlier date. The news that it is 
to take effect as from the end of last week has not 
come, therefore, as a surprise. The precise future 
status of the Ministry of Transport is not quite deter- 
mined, but the fact that, in addition to its head, so 
many other prominent officials have sought and 
obtained other appointments, suggests that the 
Ministry is destined to become an appanage of the 
Board of Trade. For the time being, it is assumed, 
the Ministry will have at its head Mr. Arthur 
Neal, and in whatever department of the Govern- 
nent a home may be found for it, Sir Henry Maybury 
will remain in charge of the Roads Department. 


Revival of Employment. 


PUBLICATION in the Press has given to Lord Weir's 
latest pronouncement on the industrial situation a 
far wider audience than it would have secured by the 
circularising through the Scottish Economic League of 
members of the House of Lords. The main contention 
of Lord Weir is that if attention is devoted to the 
tactors governing costs and prices, the root of the 
industrial problem will have been attacked. There is, 

he indieates, abundant evidence that innumerable 
schemes at home and in the Dominiong are being 
held back because the present capital cost renders 
them uneconomic. In the attempt to reduce manu- 
facturing costs, Lord Weir advocates a trial of a 
longer working week. With regard to wage rates, he 
‘usists that no Government, trade union, or body of 
«:nployers can guarantee to workers the maintenance 
vt any specific standard of living, the controlling 
‘actor being that imposed by working conditions in 
ther countries. Lord Weir is nevertheless convinced 
that if the trade unions would deal with the abolition 
° restrictive workshop regulations in a spirit of 


distance | 


A technical problem which | 


| frankness, and co-operate with employers in the 
| solution of this and other problems, wages reduction 
| might be put last instead of first in the employers’ 
programme. The part which the Government could 
| play in bringing about a revival of employment is 
the granting of credit and the raising of capital for 
| approved schemes. Lord Weir’s proposals contain 
| nothing new, but they put in concrete form sugges- 
| tions which have emanated at different times from 
| various quarters, and may, it is hoped, with the 
| backing of his name secure consideration. 


London University Site. 


AS was suggested in a note which appeared last 
week, the Senate of London University is unable to 
|reopen negotiations on the site question, except on 
|the initiative of the Government. The London 
| County Council, which advocates the choice of the 
| Holland Park site in preference to that at Blooms- 


bury, is reminded that when a decision to accept 
the Government offer of the Bloomsbury site was 
reached last autumn, it was not even known that a 
site more advantageous from some points of view was 
}available. It was largely on the assurance that the 
| London County Council would give financial support 
to the Bloomsbury scheme of extension that the 
| Government offer was accepted. A portion of the 
|site is indeed already occupied by a University 
building, which has been presented by a private 
donor. If, however, the Government wishes to explore 
the possibilities of the Holland Park, or indeed any 
other site, the Senate of the University is prepared 
to co-operate. There for the time being the matter 
rests. 


Engineers’ Wage Ballot. 


PRELIMINARY reports from some of the districts 

where balloting on the withdrawal of the 12} and 
74 per cent. bonuses is now in progress suggest that 
the offer of the employers to withdraw the bonuses 
| in three instalments is likely to be accepted. The 
| decision of the Foundry Unions to consent to the 
jabolition of the bonus is naturally regarded as a 
good sign, and there are other indications that the 
workers concerned realise the critical character of 
the situation, and the real need that the bonuses shall 
be discontinued. It is known that employers are 
not likely to offer any better terms than the monthly 
instalment plan, and that a hostile ballot would lead 
to astoppage of work. The actual result of the voting 
will not be known until October 28th, for which day 
a meeting of the unions has been convened to deal 
with the returns and declare the result. 


Ships and their Cost. 


Some plain words for workers are contained in an 
article which has been contributed by Sir George 
Hunter to the works magazine of the company with 
which he is associated. It is stated that since the 
beginning of the year no new order to build a ship 
| has been received at Wallsend or the other yards in 
which the company is interested, except for one small 
cable ship and another which, on approaching com- 
pletion, has been sold by the original owners for half 
| its cost. Some striking statistics are quoted of the 
steelwork costs and rate of production in 1911 and 
1921. In the case of the old Laconia, built in 1911, 
the cost per ton of steel was less than £4, and the 
| weight of steel worked into the hull per man per 
week 9} tons. In 1921 the costs on the new Laconia 
were approaching £12 per ton of steel, and the 
amount worked in fell to 7} tons per man per week. 
| This represents an advance in costs of 228 per cent. 
It is facts like these which explain why orders for 
| new ships are not forthcoming, and why the ranks of 
| the unemployed are swelling in the shipbuilding and 
allied industries. 


New Professor of Naval Architecture. 


THE selection of Dr. Percy A. Hillhouse to occupy 
the John Elder Chair of Naval Architecture at 
Glasgow University, which is being vacated by Sir 
John Biles, will be generally approved. It is under- 
stood that there was a large number of applicants 
for the professorship. Dr. Hillhouse has, of course, 
been the naval architect to the Fairfield Company 
for some years past, prior to which he was for a 
time at Clydebank. He graduated on the practical 
side under Dr. Inglis at Pointhouse. In addition to 
this wide experience with merchant and warship 
building firms, Dr. Hillhouse was for four years 
Professor of Naval Architecture at Tokio University. 


Cardiff Dock Improvements. 


THE comparative inefficiency of the Bute Dock 
has been the subject of protests on many occasions. 
The opinions of the business community were .again 
stated at an influential meeting held under the 
auspices of the Cardiff Chamber of Commerce on 








Monday last. Some striking comparisons were made 
at this gathering between conditions at Cardiff and 
other coal-shipping ports, and a demand was made 
for the revival of the twenty-four hours’ working 
day. The new situation which has been brought 
about by the amalgamation of the railways in the 
western group was also discussed, and it was an- 
nounced that as the outcome of negotiations between 
the Chamber of Commerce and the Great Western 
Railway, the board of that company had in contem- 


plation an expenditure of £500,000 on the improve- 


ment of the Cardiff dock system and equipment. 
The railway company desires to carry out this scheme 
in consultation with local trading interests, and the 
sensible step was taken at this week’s meeting of 
appointing a committee on which all local commercial 
interests are represented. 


Railway Works and Unemployment. 


Wize theorists are discussing the principles which 
should be followed in dealing with the unemployment 
crisis, Mr. J. H. Thomas is supporting a method of 
providing employment for large numbers of workers 
which has already been discussed. He contends that 
as railway companies are in arrears with both main- 
tenance and construction works and are short of 
locomotives and goods and passenger rolling stock, 
the work of overtaking arrears should be put in hand 
all over the country. Very large sums could, Mr. 
Thomas believes, be expended by railways on works 
which would prove remunerative, and the manage- 
ments of many companies are believed to be anxious 
to carry out improvement schemes. One difficulty is 
that of finance, as railway companies are to-day com 
pelled to pay high rates of interest for the loan of capi 
tal, but as we showed in our last issue there are prac- 
tical difficulties as well. An alternative method 
would be for the Government to borrow the money 
at the lower rate of interest associated with national 
credit and lend capital to the railways. 


Demolition of Batignolles Tunnel. 


ALL those who have travelled by the Dieppe route 
to Paris will recall the dismal approach to St. Lazare 
station through the Batignolles tunnel. Consideration 
had been given in the pre-war period to the opening 
out of the tunnels into a deep cutting, but nothing 
came of the project partly owing to the outbreak of 
hostilities. It has now been decided to demolish the 
tunnels, and work on the construction of the retaining 
walls for the cutting was commenced on Monday last. 
The walls will be over 50ft. in height and will range 
in thickness from 10ft. to 14ft., and it is understood 
that this portion of the work is to be completed 
within a period of seven months. The opening out 
of the tunnels will then be proceeded with, and will, 
by reason of the fact that the traffic must be main- 
tained during this operation, occupy a period of 
about fifteen months. The tunnel through which 
the tracks of the Ceinture Railway are carried will 
not be included in the scheme. 


Aeroplane Stabiliser. 


Recent experiments with the Aveline stabiliser 
are reported to have yielded very satisfactory results. 
An aeroplane belonging to the Compagnie de Messa- 
geries Aeriennes which was fitted- not with automatic 
steering, but with lateral control only, has just made 
an eight-hour flight from Le Bourget to Brussels, 
Rotterdam and Amsterdam, during which control 
was maintained by the stabiliser for a period of six 
hours. It has been decided to equip the same 
machine with an elevator stabiliser for fore and aft 
control, and this is now being done. A feature of 
interest in connection with these experiments is the 
fact that although the inventor of the Aveline stabil- 
iser is French, the invention was first taken up in 
England, and the apparatus is only being made by 
the English company which owns the rights. Mr. 
M. P. Elliott, in a letter addressed to the Press, 
reminds us of this fact, and expresses the belief that 
the invention, owing to the greater measure of support 
which civil aviation receives on the Continent, will 
doubtless be widely adopted by foreign companies. 
It was, however, on a Handley-Page cross-channel 
trip last December that, with a machine fitted with 
both lateral and elevator controls, proof was first 
given under gale conditions of the advantages of the 
stabiliser—see Tae ENGINEER February 18th, 1921 


Improvement of Cape Town Harbour. 


A REPORT which has just been presented to the 
Union Government recommends a scheme of improve - 
ment of Teble Bay Harbour et a cost of about 
£3,500,000. The provisional plans provide for the 
extension of the existing breakwater by 1500ft., the 
doubling of the width of the south arm of the break- 
water, which will make it 700ft. wide, and a new see. 
wall and deep-water berthage for vessels drawing 
38ft. of weter. Additional warehouse accommoda- 
tion and handling plant are also provided for. 
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Train. 


For many years past the Great Northern Railway 
Company's line between London and the manufac- 
turing towns in the West Riding of Yorkshire has 
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|or for heating sauces, &c. 


There are also iin Ts the direct-current 
| 10-gallon boiling pans for cooking vegetables, &c. | battery and dynamos on the train before 
A New Great Northern Dining Car At right angles to this equipment and between the | the station. Subsidiary switchboards are rs 


serving hatches there is a hot cupboard, which serves | for each main group of elements of the appar 


supply obtained from the 
leaving 
roy ided 
atus, 


for heating the whole of the plates, &c., required for | and on these boards separate switches are mounted 
the service, and the top of this cupboard forms a | for the control and regulation of the heat of individual 


|} convenient table. A separate electric fish fryer 
measuring 18in. by llin. wide and Tin. deep is pro- which, when the switches are closed, illuminate 
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elements. Above the switches there are pilot lamps 
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been noted for comfort and convenience. The first 
dining car train to be run on a British railway was 
put into operation on the company’s London to Leeds 
route as far back as 1879, while in 1893 the “‘ G.N.R.” 
was the first to conceive the idea of running third 
class dining cars, though its example was very closely 
followed by the London and North-Western Railway. 
These initial steps were succeeded by continual deve- 
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lopment of the trainservice and improved arrangements 
for ensuring comfort. At the present time all the 
express trains running between London and the West 
Riding of Yorkshire are composed of up-to-date 
bogie vehicles and are provided with first and third 
class breakfast, luncheon, and dining cars. The 
latest development, however, is the provision of a 
new and in some ways novel luncheon and dining 
car train, which leaves King’s Cross for Leeds daily 
at 10.10 a.m. It arrives at 2.10 p.m., starts on its 
return journey from Leeds at 5.30, and reaches King’s 
Cross at 9.30. The exclusive use of electricity for 
cooking instead of gas constitutes the most novel 
feature in the equipment of the train. In the 
restaurant car dinner can be served for seventy-eight 
passengers at a time, and everything is prepared and 
electrically cooked on the train. Whilst electric 
cooking utensils, such as kettles, urns, food warmers, 
&c., are frequently used in railway carriages, this is, 
we believe, the first dining car train in which all of the 
cooking is done solely by electricity, and the design 
of the equipment has naturally called for careful 
consideration. The chief engineer of the Great 
Northern Railway, Mr. H. N. Gresley, is responsible 
for the idea, and the work has been carried out 
under his personal supervision. J. Stone and Co., 
Limited, of Deptford, have supplied the electrical 
apparatus. 

In the interior of the kitchen—see Figs. 1 and 2- 
the main cooking range is fitted across one end. 
There is a roasting oven with a steaming oven above 
it, and at the top of the latter there is a grill and hot 
water tank. To the right of these ovens there is a 
boiling range with four hot plates for frying, boiling, 








FIG. 1—PLAN OF ELECTRIC KITCHEN AND PANTRIES 


vided. For supplementing the supply of hot water 
from the boiler on top of the oven range there is a 
2-gallon urn and two 6-pint kettles. Warm water 
is supplied from a 40-gallon electrically heated tank 
| fitted in the roof of the corridor alongside the kitchen, 
and this tank supplies the boiler on top of the oven 
range and the hot water urn. 
The provision of adequate supplies of boiling water 
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FIG. 2—CROSS AND LONGITUDINAL SECTIONS OF KITCHEN 


and hot water for washing up and other purposes 
involves a continuous demand on the available 
electrical energy. As the length of the run of this 
particular train is comparatively short and lunch has 
to be served soon after the journey has been com- 
menced, connecting plugs and sockets are provided, 
so that when the train is in the terminal stations the 
current for preliminary operations can be drawn from 
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glasses inscribed with the name of the apparatu 

use, so that the possibility of switches being |«ft 
closed when they ought to be opened is avoide:! 
The electrical energy for operating the cooking 
apparatus whilst the train is under way is supplied 
by two of Stone’s “ Liliput ’’ dynamos, which ar 
carried on the underframes of the kitchen car, and i 
order that the cooking operations may be cont ined 


————- 5-11], Fivor to Cant Rail 


6-34 Doorway 





«2° - +6"* t 24° — “64 
——_____}—____—_——_-}. 
Cc 
Swam Sc 


during intermediate stops the output of these dynamos 
is supplemented by a battery. Each dynamo, which 
is belt driven and is provided with self-contained auto- 
matic pole changers, is rated at 6 kilowatts. 

For connecting the dynamos to the battery and 
cooking equipment as soon as the machines are 
running at the predetermined speed and for dlis- 
connecting them when the generated pressure drop= 
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FIG. 3—CHARGING PLUGS AND CABLES 


the station supply, an arrangement which, of course, 
has the effect of minimising the capacity and weight 
of the battery and generating plant. The control of 
the working equipment in the kitchen is arranged as 
conveniently as possible for the cook. A main 
throwover switch, to be seen in the diagram. of 
connections, Fig. 4, enables the load to be switched 
over from the supply at the terminal stations 


below that of the battery, automatic switchgear '~ 
| provided. A switch for preventing the battery bein: 
| overcharged automatically diverts a portion of tl. 
| current from the cells as soon as they are full, an: 
| the current diverted in this manner is supplied to th: 
supplementary heater in the warm water tank fixe:| 
in the corridor. When the voltage of the batter) 
rises above a certain point this switch closes auto 
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matically. The Stone automatic cut-in switches and 
potential overcharge switches are fitted with double- 
pole brushes and a carbon break, and are specially 
constructed to suit the relative high voltage which is 
ysed. ‘To enable the dynamos to be motored in order 
that the electrical examiner may ascertain whether 
everything is in order, double-pole ironclad motoring 
switches are provided, and each switch is fitted with 
aspring 80 that it cannot be left in the “ on ” position. 
Immediately the lever is released the switch opens. 
For preventing an excessive load being thrown upon 
the dvnamos and battery whilst they are in service, 
an overload breaker is connected in the main circuit. 
Before this breaker can be made to hold in, when the 
| ix replaced, the load has to be reduced by turning 
diminishing to the lower heat one or other of 


ver 
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| leaves the station, and, as already explained, alter- 
| nating current drawn from the supply system is 
then used. A five-core cable Fig. 3—fitted 


see 


with special plugs and sockets has heen designed for 


making the connections between the kitchen car and 
the supply mains, which are led to the double-pole 
contactor shown in Fig. 5 fixed in a box in the 6ft. way. 
Two pins of these plugs carry the main current, two 
are connected to the hold-on coil of the contactor, and 
the fifth serves as an earth connection. The two pins 
which carry the main current are longer than those 
which are connected to the contactor coil, so that 
when the plug is inserted the main circuit is completed 
before the contactor closes, and the circuit is therefore 
always energised by the contactor and not by the 
plug. Similarly, when the plug is withdrawn the 





























Apart, altogether, from electric cooking, the train, 
which is shown in Fig. 6 on page 428, has other notable 
features. It is built on the articulated principle and 
consists of five carriages which are carried on six 
bogie trucks. By this arrangement the riding of the 
train is improved, for oscillations are reduced to a 
minimum. The weight is, of course, also considerably 

| reduced, and likewise the cost of haulage. The com- 
position of the train is as follows : 


Length 
First-class carriage brake 55ft. 2hin 
First-class dining car 45ft. Llin 
Kitchen and pantry car 37ft. 6in 
Third-class dining car 45ft. Llin 
Third-class brake 55ft. 2hin 


The train can, of course, be strengthened by the 


addition of ordinary carriages at either end. 
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FIG. 4—DIAGRAM OF ELECTRIC CONNECTIONS 
cooking elements. An ammeter and a three-way current is switched off by the contactor before the Another noteworthy feature of the design is that 


vitch enable the output of either of the dynamos 

the total load due to the apparatus in use to be 
iscertained at any moment; whilst an ampeére-hour 
ineter indicates the state of the battery. The battery 
is composed of eighty cells, which measure 3in. by 
6jin. by 4}in., and there are ten cells in a crate. The 
total weight of the battery is 1880lb. By means of 
inks at the battery boxes it is possible to divide the 
vattery so that there is not more than 
40 volts in each section whilst the apparatus is being 
examined. The main switchboard upon which the 
throw-over switch is fitted carries four pairs of fuses 
tor the main groups of apparatus, and fuses for the 
individual heating elements are fitted on the sub- 
sidiary distribution boards. 


into sect 1oOns, 


rhe cooking range, ovens, boilers, &c.. were made 

the Jackson Stove Company, and are designed to 
eet the particular conditions under which they are 
sed. All the wiring is carried in enamelled screwed 
nduits, which, like the frames or casings of the 
cooking apparatus, are earthed. Special 
precautions have been taken to avoid the train being 
started whilst the plug which supplies the alternating 
current at the terminal stations is in its receptacle, 
t plug connections being interlocked with a valve 
on the train pipe, and a lever controlling this valve is 
placed so that whilst the plug is in position the valve 
is open and a vacuum cannot be created in the train 
pipe. Additional sockets are provided for con- 
veniently charging the battery at terminal stations, 
so that in the event of any exceptional heavy demands 
running the cells down during the course of the 
journey they can readily be re-charged at the terminal 
tations from the supply mains. As the supply at 
King’s Cross Station is an alternating-current one a 
mercury vapour rectifier made by the Hewittic 
Electric Company, of York-road, has been installed, 
and if the Sangamo meter on the train shows that the 
cells are in a discharged condition when the train 
arrives, this rectifier is put into operation. Connection 
between the train and this source of direct current is 
inade by a flexible cable and plug. In any case it is 
generally necessary to start cooking before the train 


Various 


main contacts leave the sockets. No arcing can there- 
fore occur at the plug and the cable cannot remain 
alive after the plug has been withdrawn. The double- 
pole contactor shown in Fig. 5 is mounted upon a 
panel which can be lifted by two handles out of the 
cast iron box fitted in the 6ft. way, so that, if neces- 
sary, the breaker can be repaired or adjusted. For 
testing the insulation of the equipment on the train 
two indicating lamps are mounted on the main switch- 
board and connected in the mains. 


series across 

















FIG. 5—CONTACTOR SWITCH 


When these lamps are burning, on pressing a button 
the intermediate connection between the two lamps 
is earthed, and any appreciable reduction in the insula- 
tion of one pole of the installation as compared with 
that of the other is indicated by the difference in the 
brightness of the lamps. Views of the electric kitchen 
and pantry are shown in Figs. 7, 8, and 9 on page 428. 





the connections between the various coaches forming 
the train, which vestibuled throughout, differ 
entirely from those commonly employed in this 
country. As the distance between the carriages is 
much shorter than usual, the connection has been 
made permanent, and consequently waterproof and 


1s 


draughtproof. Moreover, the noise which is asso 
ciated with the usual connections is obviated. The 


Great Northern Railway has had a large number of 
carriages running on the articulated principle for 
many years past, but this is the first dining car set 
which has been built on this principle, and it is the 
longest unit of its kind running. 

Careful attention has been paid to the ventilation 
of the train. The dining cars have large plate-glass 
windows which are 4ft. wide, and passengers can raise 
or lower them by means of a handle fixed above the 
table in front of the window. Above these windows 
are two fanlights which open outwards. In place of 
the usual fans on the end partitions of the dining cars 
electric extractor fans are fixed in the roof of the 
carriages, and, in addition to these fans, the usual 
torpedo ventilators are provided, and they are 
opened and closed by handles conveniently situated 
on the side panels. 

For illuminating the dining 
lighting fittings are fixed in the centre of the roof 
The fittings in the first-class saloon have alabaster 
bowls 12in. in diameter, whilst those in the third- 
class saloon have obscured glass bowls. In the first- 
class saloon there are also table lamps. Each bowl! 
contains a 25 candle-power lamp. The total candle- 
power in the first-class saloon is 750, and that in the 
third class 600. All the lights throughout the unit 
can be controlled either from the guard’s van or by 
the dining car conductor. As regards the interior 
decorations of the cars, the object aimed at has been 
to secure simplicity. No mouldings whatever have 
been used in the first-class dining car, and there is 
no decoration of any sort on the roof. The walls of 
the car are lined with plain natural coloured mahogany 
panels, which are made as large as possible so as to 
reduce the number of joints, and there are no carving, 


cars semi-indirect 
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fluted moulding, or even cornice mouldings. 
and ends of the dining saloons are also absolutely 
plain and are painted dead white. All the hat racks 
and pegs are also of the plainest possible design. 
Full advantage has been taken of the width allowed 
by the loading gauge, and as a result it has been 
possible to seat six persons in each section of the first- 
class carriages. Two seats and one table are provided 
on one side of the gangway and four seats and a 
table on the other side. In the third-class dining car 
eight persons can be seated in each section, and each 
table is arranged for four passengers. The seats in 
the first-class compartments are of the armchair 
variety, comfortably upholstered in green tapestry. 
The tables are of polished mahogany and the tops 
are covered with green morocco leather. Each table 
has a loose cover of green leather lined with green 
felt. The floor is covered with crimson Wilton pile 
carpet and the lobbies at each end are covered with 
green and white india-rubber tiling. The seats in the 
third-class dining car are also of the armchair type 
upholstered in crimson and black pile. The floor is 
covered with ** Kork ™ linoleum. 


Education and Democracy.* 


Tuts Institution has ever taken a keen interest in 
education, especially in those technical matters belonging 
pecially to shipbuilding and engineering. Your recom. 
mendations regarding the better education of apprentices 
were progressive and comprehensive. They provided 
for the whole life of the apprentice, and nothing but 
good could result from their adoption in the widest 
possible way. Improvements in education are essential, 
but if merely confined to ensuring a better chance of 
material success in life they will not accomplish much 
that is important. Your scheme, I am glad to know, 
was broader based, providing for the developing of a 
civic conscience, of honesty, initiative, self-reliance and 
a readiness to take responsibility. The idea ought to 
be that expressed in the words of Sir John Lubbock : 
“We advocate education not merely to make the man 
better workman but the workman a better man—Yes, 
every man a better man.” 

My complaint about democracy is that it fails to face 
the economic basis of industry, it does not want to think 
things out to their logical conclusion, and as a conse- 
quence endeavours to escape every shadow of discipline 
and personal obligation, seeking only material enjoyment, 
the things of the body and ignoring the things of the 
spirit. This means a flattening down of life—a loss of 
the quickening of the individual brain and will; for it 
is the spirit that quickeneth a man throughout the whole 
realm of life, intellectually, socially, and industrially. 
We are all in danger of leaning on others instead of 
accepting with courage the responsibility of our own 
destinies ; thinking of how much we can get out of life 
rather than of how much we can put into it—how much 
we can get from the community rather than how much 
we can give to the community. 

Have you ever considered the growth of the cost of | 
public assistance ? In 1919, 28 million persons out of 
a population of about 48 millions received public assist- | 
ance, and the cost of assisting this 58 per cent. of the 
population was £6 17s. 4d. per head of the population. 
Even if free education were excluded, the cost was 
t4 2s. lid. per head of the population for assisting 46 
per cent. of the population. The total sum drawn from 
taxes and rates for public assistance has grown by leaps 
and bounds until it has reached a staggering figure. 
May I give you four figures to indicate this growth : 
1891, £25.000,000 ; 1911, £69,000,000 ; 1919, £173,000,000 ; 
1920, £332,000,000. I venture to say that we cannot go 
on at this rate; I say further, we cannot continue to 
pay the colossal sums now provided unless we work more 
and produce more. Our commerce must expand or we 
shall be unable to bear the load of taxation laid upon 
industry. 

The exaggerated hopes at the close of the war made 
us look for a new world, and instead we find ourselves 
faced with crushing taxation, an alarming increase in the 
cost of living, widespread unemployment and industrial 
strife. We can only raise ourselves out of this valley of 
depression to the hills of prosperity by strict economy 
and the energetic co-operation of all classes. The ideal 
at which we should aim is that of a great commonwealth 
in which all citizens develop to the full their varying 
capacities and in which each willingly co-operates with 
his fellows. To make a better world we want better men 
and women, who seek the great principles of justice, not 
simply between employer and employed but between 
man and man, and who strive for a policy, sane in its 
outlook, constructive in its working, and wide enough 
to include that great ideal of a better England to which, 
through blood and tears, through failures and mistakes 
innumerable, we are, I believe, moving slowly and pain- 
fully, but nevertheless surely. 


a 





A New ZEALAND War Memortat.—The city of Auckland 
New Zealand, has raised a fund for the erection, at a cost of 
£170,000, of 2 museum and institute as a memorial to those of its 
citizens who laid down their lives in the Great War. The design | 
of the building will be the subject of a competition open to all | 
architects. The Mayor of Auckland has sent a number of copies 
of the conditions to the secretary of the Royal Institute of British 
Architects, and has requested him to take steps to bring the 
competition to the notice of British architects generally, and in 
particular to architectural students from New Zealand who are 
studying at the British schools of architecture. Premiums 
amounting in all to £1000 will be given to the authors of the first 
three designs. The conditions, which have been amended to 
meet the requirements of the Royal Institute of British Archi- 
tects, can be seen at the office of the Royal Institute, 9, Conduit- 
street, W. 1. The time for sending in designs has been extended 
to May, 1922. 





* Frem the presidential address of Sir William Joseph Noble | 
to the North-East Coast Institution of Engineers and Ship- | 
builders, October 14th, 1921, ! 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


DEVELOPMENTS IN POWER STATION DESIGN, 


Sir,—Under the above heading in your valuable number 
of the 14th inst. a comparison is made between the gas con- 


sumption of a gas engine installation and a steam turbine | 


installation with gas-fired boiler. 

The writer of the article compares the gas engine makers’ 
usual round figured guarantee of 10,000 B.Th.U. per brake 
horse-power hour, with an exceptionally fine steam consump- 
tion for a turbine. There are many published results of gas 
engines using considerably less gas than that referred to above 
as, for instance, in Mr. W. H. Patchell’s paper read before the 
Electrical Engineers, where a small 500 horse-power gas engine 
required 8968 B.Th.U. per brake horse-power hour. (If the 
steam from the exhaust heated boiler could be used to the full 
advantage, 1 brake horse-power hour can then be obtained 
for 6882 B.Th.U.) 

With regard to Bonecourt boilers for high steam pressure 
and superheat, I beg to refer you to recent correspondence in 
the Iron and Coal Trades’ Review and the Gas World, from which 
I gather that there are no Bonecourt boilers of a commercial 
size for a 1000-kilowatt station yet been tested—if even actually 
made—by an independent party. The deficit of the steam 
installation as regards heat consumption therefore con- 
siderably higher than given in the article for the following 


is 


reasons :—(1) The turbine chosen is an exceptional one, and | 


special reference is made to good conditions. (2) The average 
round figured consumption is given for the gas engine, whereas 
better results are obtained every day in ordinary running, even 
under poor conditions. (3) The gas engine installation referred 
to in the article is mentioned as “large,’’ whereas the figures 


given in Mr. Patchell’s paper refer to a 500 horse-power multi- | 
cylinder engine, and undoubtedly similar figures can be obtained | 


with gas engines of, say, half the power: that is, 250 horse 
power against a 1000-kilowatt turbine. (4) No account is taken 
of the power required by the auxiliaries. (5) Deterioration of 
turbine blades and deposits on same. (6) Ninety per cent. 
boiler efficiency is a doubtful figure, when only 84 per cent. is 


given in the paper read by Major Gregson before the South | 


Wales Institution of Engineers in 1920 for a boiler working 
on producer gas, and which is stated to be extremely good, and 
that the efficiency for low-grade gas is not as high as obtained 
for rich gas. (What will the efficiency be for blast-furnace gas *) 

The advantages for turbine boiler installations given in the 
article are also exaggerated. 

(a) First cost. There cannot be much difference when every- 
thing is taken into account, including boiler, boiler-house, 
foundations, auxiliaries, &c. The annual allowance for depre- 
ciation for a boiler turbine installation working with over 
700 deg. Fah. steam temperature is yet an unknown quantity. 

(6) The cost of maintenance of a turbine installation is not a 
negligible quantity, bearing in mind the steam temperature, 
depreciation of turbine blades, number of auxiliaries, &c. Mr. 


Fowles wrote in the Jron and Cval Trades’ Review for June 3rd, | 


1921: 
versus the gas engine, the former have nothing to spare in this 
direction. The modern high-powered gas engine working on 
cleaned blast-furnace gas is in every respect equal to the boiler 
and turbine for reliability, the labour costs are certainly much 
lower, the cost of upkeep is no more, but the efficiency is by 
far in excess."" Steam turbine installations do also break down 
from time to time, and a long list of such is given in Mr. 
Baumann’s paper read before the Institution of Electrical 
Engineers this year, and I also beg to refer to the article on 


“Turbine Blading Failures "’ appearing in your issue of Septem- | 


ber 30th, 1921. The numbers of parts for an average turbine 
and gas engine installation are about as follows, but your readers 
of the previous articles on ‘‘ Developments in Power Station 
Design *’ must know that many additional auxiliaries may be 
required for the steam plant 

Steam. Gas. 


Gas cleaning plant Gas cleaning plant. 


Economiser. Gas engine. 

Boiler. Water circulating pump. 

Air heater. Compressed air starting set. 
Superheater. Gas piping for low-pressure gas 


Exhauster or chimney. 

Steam turbine. 

Condenser. 

Air pump. 

Water extraction pump. 

Water circulating pump. 

Boiler feed pump. 

Steam piping for high pressure. 


(¢) For installations working on blast-furnace gas, it is un- 
doubtedly an advantage to clean the gas for the gas engine, and 
this, I think, also refers to boiler installations. In a letter to the 
Iron and Coal Trades’ Review of July 4th, 1921, I asked Major 
Gregson where he can prove an efficiency of 90 per cent., day in 
and day out, for a Spencer Bonecourt boiler working on partially 
cleaned gas from furnaces working on different types of ore, and 
giving steam of 250 lb. per square inch superheated to 700 deg. 
Fah., but there has been no satisfactory reply. In fact, I can 
only find that experiments have been made with these boilers 
on blast-furnace gas. Again, in the Gas World for August 6th 
I asked, ‘‘ On what grounds can Major Gregson state that there 


is no necessity for specially cleaned gas,” to which there has | 


been no reply. 

Gas engines in the past have certainly had their defects, 
but I consider it deplorable that misstatements such as given 
in the article should still appear time after time. On the 
Continent and in America engineers are mest keen on economical 
production. Larger and larger gas engines are being made and 
are giving satisfaction. From recent letters in the engineering 


papers we see that large gas engines and gas engine installations | 


can be made in this country. Why, therefore, in an article 
under the above heading cannot the one type be treated as 
fairly as the other ? 


Manchester, October 17th. T. Moun. 


SCRAP THE TRAMCAR ? 


Sim,—It is very interesting and enlightening to learn from 
the. Press reports of the meeting of the Municipal Tramways 
Association recently concluded in Salford, that tramway 
managers are generally agreed that tramways at the present 


“Regarding the reliability of the boiler and turbine | 
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time are not paying their way, and that if and when the necessary 
| reconstruction and renewals have been effected, and supposing 
| that necessary additional facilities have to be provided by 
| laying additional track and erecting additional equipment, 
| the loss on any such undertaking would inevitably be enormous 
At the present time, quite small as well as large motor omnibus 
services are being operated at a satisfactory rate of profit; for 
instance, in one case a provincial omnibus company, whose 
| prospectus appeared in the papers recently, has a certified 
| average net profit of 35 per cent. per year for the past eicht 
| years. 

The tramway managers complained at the Conference of 
the unfair competition of motor omnibuses, but is it not q 
fact that, except in the case of London, local authorities, befor, 
licensing a motor omnibus service which overlaps their ow, 
tranways service, insist on such a scale of fares as will prevent 
long-distance passengers from using the omnibus 
On the score of taxation the mc 
its favour. The 


| all except 
in preference to the tram ? 
omnibus nowadays has nothing in 
interest is that the best vehicle should win. 

At the Conference a general adoption of the trolley omni 
was advocated. Surely this will be a very retrograde 
So far as published figures are available, it would appear + 
the tota! costs of running petrol omnibuses and trolley omnih 
are about the same, but every practical person must be f{; 
aware that the earning capacity of the petrol omnibus is vast 
greater, in that the line of route can be changed either fr 
day to day to suit local traffic conditions, or from year to year 
by accormmodeting the growth of the neighbourhood. 
addition, the petrol omnibus can be used at week-ends and | 
special parties for holiday excursions ; it comes to the footpat! 
to pick up its passengers, and that alone is a very great « 
venience to the public and a time saver on the trip. 

In the matter of speed, the motor omnibus is much superi 
and is more mobile than the trolley ormnibus ; it can get thro 
traffic more quickly and make quicker “ stopping” trips t! 
| any vehicle attached to wires. From the point of view of t! 
convenience of other traffic, the independent motor omni! 
has it all its own way. 

Your older readers will remember the 
was raised at the beginning of the electric tramway era aga 
overhead wires. Undoubtedly they are a great disfiguren: 
to a town, and, other things being equal, a system which 
not necessitate their continuance in the street will most certain! 
| be adopted in the end. The trolley omnibus is an intermediat: 
stage and a compromise only. In the case of the trolley omni! 
we should be afflicted with at least twice as many as exist 
present. 

There 
have to consider, and that is 
plant for general lighting and power purposes, at a time wh: 
plant coets in the neighbourhood of 250 per cent. higher th 
pre-war figures. Is it not going to be desirable, in order to avoid 
| such expenditure, to use power plant now devoted to tramway 

purposes for other purposes on an increasing seale, spending 
part of the money that will be necessary for tramway renewal! 
and extensions on fleets of motor omnibuses and thus improvi: 
| the appearance of our towns, reducing the total expenditure 
and giving the public a quicker and less noisy service ? 

People have become so much accustomed to the tramwuy 
| now that unless their attention is drawn to the fact, they do 
not perhaps realise the shattering noise which is made by 
tramear as compared with an up-to-date motor comnibu 
it will be admitted that in a quiet district a tram can be heard 
| 
| 
} 
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great outery which 


consideration which many Corporati: 
the extension of their electrics 


is another 


over a distance of four or five miles during its journey, wherca 
the motor omnibus is quite inaudible except just at the moment 
| of passing. 
| Startling as it may seem, it would be wise, before tramway 
finances become more and even more burdensome, to adopt a 
definite policy of abandoning the whole of the tramway under 
| taking at the earliest possible moment, and as an alternat 
not to tinker with the trolley omnibus. 
| p-p. Leyianp Motors, Liwrrep 
C. B. Nrxox, 
Director 
| 
! 


Leyland, October 10th. 


DIE CASTINGS. 
| Sin,—We have read with interest the articles on Die 
Castings,’ by Mr. A. G. Hopkin, published in your issues of 


September 16th and 24rd. In the first we noticed the following 
remark in the third column under the sub-heading “ Meta!- 
and Alloys ” :—‘‘ Brass has as yet been a failure in this country 
at its high melting point high stresses are set up, zine attack~ 
the die, and the result is that less than 1000 parts can be obtained 
from one die.”” We admit the general correctness of this stat« 
ment as regards the rapid deterioration of the dies, but as w 
have manufactured brass die castings for the past thirtee: 
years, we think you will see that we are in a position to speak 
on the subject. 

We find from our own experience, in spite of the high costs 
for die maintenance, that there are still many brass casting 
which manufacturers find it to their advantage to obtain a 
die castings, chief of these being electrical brush holders. In som: 
cases we have made as many as 10,000 castings from one die. 
and we find that brass die castings can be produced commer 
cially, provided the saving of machining is sufficient to covet 
the upkeep of dies. 

Tue Lonpon Dire Castine Founpry, Ltd., 
P. O. Penrose, A.M.T. Mech. E., Director 

London, N.. October 18th. 





As we recorded at the time, the quinquennial valuation 
that was made during the war period was not allowed 
to apply to the railways, as the Minister of Transport 
pointed out to the Chancellor of the Exchequer that the 
| companies did not know what their actual receipts were 
| as, being under a guarantee, there were no divisions for 
| through traffic. Now that control has ceased, the Asses* 
| ment Committees desire to have the valuations revived 

Negotiations were passing between the companies and a 
| Committee of the National Conference of Assessment! 
| Committees as the Railways Bill went through Parliament. 
| but were not completed in time to allow for an agreed 
| clause to be inserted. It has now been determined that 
the net receipts for 1921 (or 1922) shall be compared 
with those for 1913, and the assessment, with a variation 
of 15 points in favour of the railway, increased or decreased 
accordingly. To allow for this to be done, the companies 

generally are giving notice of objection to the assessments. 


| 
} 
| 
| 
| 
| 


| 
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Railway Matters. 





No fewer than 634 cars are dealt with at the Baker. 
treet station of the Metropolitan Railway during each 
hour of the rush periods. 


(He Great Western Company is trying a two-course 
icheon for 2s. 6d. on its cars. For the present the 4s. 
course lunch is retained for those who desire it. 


\pvices from Paris state that the signalman in the No. 6 
unal-box, Gare St. Lazare, who was arrested in connection 
with the Batignolles tunnel disaster, has been released. 
This fact suggests that “the machine,”’ and not “ the 
in *’ was at fault. 
"ne Ministry of Transport reports that during the seven 
mths ended July 31st, 335 steam locomotives, 601 
rriages and 18,122 railway-owned wagons were built 
purchased, and 295 locomotives, 433 carriages and 
|3,. 861 wagons withdrawn from traffic. 


HE recent serious disaster in the Batignolles tunnel, 
itside the Gare St. Lazare, Paris, has drawn attention 
to the large number of railway accidents on French rail- 
yaya. 
have been 43 accidents, in which 140 passengers have 
eon killed and 542 injured. 

rom the 5th proximo week-end tickets at a fare and 

e-third for the double journey, with a minimum of 
first class and 5s. third class, will be issued between 

y two stations on any railway in the United Kingdom. 
hey will be available for the outward journey on Saturday 

| return on Sunday and Monday by any train. 


libs 


l'une Norwegian Stérting has granted a concession to 

\'S Akersbanerne "’ for the construction of an electric 

ilway from the centre of Christiania to Ostensjo, a dis- 
ince of about 8 kiloms. Work on this line will probably 
e coramenced simultaneously with the construction of the 
Majorsteun-Sognsvandet Railway, a concession for which 

is also granted recently. 

Wer mentioned in this column on the 7th instant that 
Associated Society of Locomotive Engineers and 
Firemen had accepted the Scottish companies’ reduction 
n wages. The National Union of Railwaymen and the 
‘\ailway Clerks’ Association have since replied and refused 
he offer. Under Section 62 of the Railways Act the matter 
vill now go to the National Wages Board. 


ne Railway Clearing House announces that from 
November Ist a temporary reduction will be made in the 
ates for conveyance between places in Great Britain of 
ron ore, ironstone, and limestone for blast-furnaces and 
teel works. It is understood that no general reduction 
n railway rates has at present been decided upon, but 
onferences are taking place between the Railway Clearing 
House and important trading associations. 


e 


WE believe that the Commission which has been inquir- 
ng into the question of a uniform gauge for Australia 
has reperted in favour of a 4ft. 8}in. gauge. The mileage 
n the various States is :—-Federal Government, 1051 of 
iit. Shin. and 478 of 3ft. 6in.; New South Wales, 4824 
f 4ft. 8}in.; Victoria, 4189 of 5ft. 3in.; Queensland, 
469 of 3ft. 6in. ; South Australia, 1080 of 5ft. 3in., and 
1029 of 3ft. Gin.; West Australia, 3353 of 3ft. 6in. : 
lasmania, 601 of 3ft. 6in. 


ue tonnage of coal, coke and patent fuel carried in 
uly had the benefit of the close of the coal dispute. The | 
lecrease in tonnage was only 26.43 per cent., and in ton- 
niles 25.34 per cent. In general merchandise the decrease | 
in tonnage was 35.14 per cent., and in ton-miles 36.49 
per cent. ; in other minerals than coal the tonnage was 
61.9 per cent. down, and the ton-miles 61.68 per cent. 
down. In the total goods traffic there was a decrease of 
35.96 per cent. in tonnage, and of 61.68 per cent. in 
ton-miles. 

DuRING the month of July there was a decrease of 
2.83 per cent. in the number of passengers carried by 
rail when compared with July, 1920; of workmen, the 
reduction amounted to 43.58 per cent. The statement of 
the Ministry of Transport on these figures ascribes them 
to the after effects of the coal dispute and to the depression 
u trade. We suspect, however, that in the case of work- 
men, part of the reduction is due to workmen's tickets 
being higher priced than before, with the result that the 
difference is so little that men and women take ordinary 
tickets so as to travel more conveniently. 


[N his report on the fatal collision of July 8th at Wapping 
Station, on the East London Railway, Colonel Pringle 
recommends that runaway catch points leading to a sand 
drag be provided. The collision arose from five wagons 
and a 20-ton brake van breaking loose from a Great 
Eastern goods train, and, running back, meeting a Metro- 
politan electric passenger train. The motorman of the 
latter and an assistant guard on the goods train were 
killed. The goods train was due to leave New Cross at 
‘.22 p.m., but, its work being done, it left at 6.32, and so 
was running at the time of the densest traffic. 


Tue Chilean Government has awarded a contract to the 
Westinghouse Electric International Company to supply 
the equipment for electrifying the Chilean State Railway 
between Valparaiso and Santiago and to Los Andes, at 
' cost of 7,000,000 dols. The tender of approximately 
12,000,000 dols. made by the Allgemeine Electricitaets 
(‘esellschaft was the highest of all tenders received. Work 
on the contract must be commenced within six months 
ind must be completed in the spring of 1923. It is calcu- 
lated that the cost of electrification of this section of the 
line will be amortised within six years, on account of the 
immense saving in fuel and labour. 

News has reached London of the death in-Paris, at the 
age of seventy-two, of the celebrated French engineer, 
M. Albert Sarpiaux, who had long been connected with 
the scheme for the construction of a tunnel under the 
English Channel. M. Sarpiaux was formierly general 
inanager of the Northern of France Railway, and at the 
sume time occupied the important position of chjef engi- 
neer for roads and bridges for the French Government. 
He retired from both positions several years ago on account 
f failing health, but retained a close connection with the 
Channel Tunnel project. His son, M. Felix Sarpiaux, 
s the chief engineer of the Northern of France Railway 
it the present time. ; 











Since the beginning of the present year there | 
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Notes and Memoranda. 


ACCORDING to the Anglo-Norwegian Trade Journal, 
the A/S Electrokemisk has taken up the production of 
ferro-chrome on an extensive scale, and for this purpose 
has contracted for a supply of 15,000 horse-power. It is 
said that a Sheffield firm has ordered 5000 tons a year 
for five years. 


| A vERY fine example of electric welding is illustrated 
| in the advertisement pages of Smith’s Dock Monthly for 

October. It is a marine return tube boiler, 15ft. 6in. in 
diameter, of which the end plates and shells were welded 
| together, by the Kjellberg process, without the use of 
any rivets. With the exception of the front and back 
attachments of the furnaces, all the joints of the com- 
bustion chambers were also welded, no rivets being 
employed. The boiler was absolutely tight at the first 
test to 360 lb. per square inch without any touching 
up whatever being required, and has since then been 
steamed for a period of nine months without showing the 
| slightest sign of leakage. 


| 


One of the important claims made for the Hume centri- 
fugally cast concrete pipe is the great denseness of the 
material. The following tests have been made to prove 
| this. An ordinary 12in. mould without reinforcement was 
filled with concrete and rammed in by hand as tightly as it 
would go. In other words, the same process was followed 
as one might use to make a solid concrete column. The 
mould was then placed in the machine and rotated for 
a period at the speed required for the making of an ordinary 
Hume pipe. The mass was then examined and was 
| found to have developed itself into a pipe with an internal 
| diameter of 3}in., which would mean that the 12in. column 
|as originally made had a volume of air-filled spaces 
between particles equivalent to a pipe 3}in. in diameter. 


Most of the magnesium now used is employed in foun- 
dries as a deoxidiser or scavenger in brass, bronze, copper, 
nickel, and aluminium. Magnesium was for a time used 


special explosives. The use of magnesium powder as a 
flashlight in photography is well known. The demand for 
magnesium for these purposes, however, is not large 
enough at present to keep the plants now developed in 
operation at full capacity. Magnesium is used in a small 
way in making alloys with other metals, and this use may 
eventually furnish a market for a considerably increased 
quantity. Tho metal can also be made into sheets, 
rods, tubes, and castings, and it is in these forms, or in 
alloys with other metals, that it is likely to find its larger 
future use, 


In the official report on the explosion of a low-pressure 
heating boiler, installed in a Manchester warehouse, the 
Commissioners make some strong recommendations as to 
safety devices. The boiler was so installed that all the 
outlets could be closed, and was exploded by a fire being 
lighted while all the valves were closed and there was very 
little water in it. The Commissioners say: ‘“‘ In the hope 
of avoiding such explosions in the future, and as a warning 
to those who have such installations in use, we should state 
that in our opinion no such installation should be set up 
or maintained in use unless either it is fitted with a steam | 
escape pipe carried from the highest point of the boiler. 
or at least one circuit pipe is left open to the atmosphere 
without any valve whatever. This is the only practical 
way of avoiding explosion from such causes as we have 
been inquiring into.” 








Visrrors to the Isle of Man this year, states the Elec/ri: 
Vehicle, will have had an opportunity of seeing what 
can be done by the storage battery locomotive to solve 
the problems of transportation from wsthetic and utili 
tarian standpoints. At Groudle Glen, near Douglas 
one of the “ show ”’ places of the island, there is a miniature 
railway which previously had been operated by steam 
locomotives, but has now been converted to use storage 
battery locomotives. Where the gradients do not rule it 
out, the storage battery locomotive has advantages over 
the trolley locomotive in such work as that at Groudle 
Glen. The erection of the overhead equipment necessarily 
involves the cutting back of trees to prevent short-circuit - 
ing and “earths "’; and the railway becomes most con 
spicuous in those places where the natural surrounding- 
demand that it should remain concealed. 


ALTHOUGH little information is coming from Germany 
regarding the new mercantile fleet which she is slowly 
building up, it is evident that the German shipowners’ 
intention is to construct vessels of a modern and econo 
mical type. The Hamburg-Amerika Line has, according 
to the Motor Ship, just put into commission an 11,000-ton 
vessel in which geared Diesel machinery of 6000 horse 
power is installed. This is the first time such plant has 
been utilised, and is no doubt the result of success which 
has been achieved with reduction gearing in connection 
with turbine vessels. The advantages claimed with the 
new system are that, in addition to the usual economy in 
fuel effected by an ordinary motor ship, the geared Diesel 
machinery is much lighter and occupies less space than any 
other type of marine propelling plant. A second similar 
vessel has already been launched in Germany, and will be 
completed in the course of the next few months. 


Tue largest masonry dam ever built in the world was 
erected, according to the Engineering News Record, in 
connection with the irrigation works in Yemen, Arabia. 
Lokman, king of the Sabeans about the year 1700 B.c., 
built a very large reservoir for irrigation and water supply | 
purposes. This was formed by intercepting with a very 
large masonry dam the course of the Wadi Shibwan 
at a point about 6 miles from the city of Saba. The dam 
was 2 miles long, 120ft. high, and 500ft. wide at the base. 
Tt lasted for nearly 2000 years, collapsing at the beginning 
of the third century of our era, causing a disastrous flood, 
which is still recorded in the Arabian literature. Before 
the total collapse, the dam must have given some indi- 
cations of its dangerous condition, since Arabian history 
mentions the fact that the owners of the irrigated lands, 
some time before the disaster, sold their properties and 
emigrated. The immensity of this dam can be deduced 
from the enormous amount of stone masonry required in 
its construction, estimated at not less than 15 million 
cubic vards, 


principally in the production of flares, tracer bullets, and | 





| 
| 
Miscellanea. 
A weEw learned society, the Institution of Rubber 
Industry, held its first meeting in the Lecture Hall of 


the Royal Society of Arts last Wednesday, when Mr 
J. H. ©. Brooking, M.1.E.E., delivered a presidential 
address. Sir Henry’ Wickham and Mr. Herbert Rogers, 
F.C.8., also spoke. 


Ir is announced, states the Birmingham Post, that the 
Admiralty has extended by one week the period for the 
sending in of final tenders for the four battleships. Clyde 
builders are confident they will carry off two of the four 
At present they are in receipt of few orders, as owners of 
cargo boats offer only £10 per ton dead weight, against £16 
per ton actual cost. 


Tue South Wales Institute of Engineers is holding an 
exhibition of fuel-saving appliances at the Institution, 
Park-place, Cardiff, on Thursday, November 17th. Makers 
and inventors of any fuel-saving appliances are invited to 
send models or drawings of them for exhibition. No 
charge will be made for space, which will be limited tv 
about 10ft. by 5ft. for each exhibit. 

Since its opening in September, the London Toll 
Telephone Exchange has, it is said, been a great success. It 
| has not only obviated the wait for calls within a 25-mile 
radius of London, but has also relieved the pressure on 
the main trunk lines and junctions throughout the country 
A recent calculation shows that a trunk call from London 
to Leeds, instead of taking 15 min., now takes, on an 
| average, 7 min. 

Tue President of the French Republic has signed two 
Bills, one for the improvement of the Marne-Rhine and 
the Saar coal district canals, and the canalisation of the 
Moselle between Metz and a point below Thionville ; the 
other for increasing to normal gauge the Berri and the 
Nivernais canals, the Midi canal, and the canal running 
laterally to the Garonne. The total estimated costs of th 
two projects are 465 million and 500 million franes 
respectively. 





THE report of the Committee of Inquiry into the develop 
ment of Table Bay Harbour recommends a total outlay 
|on extension of docks of about £6,300,000, including 
£3,500,000 for immediate major requirements. In addi 
tion to such works as the extension of the breakwater 
the report proposes to increase largely the storage accom 
modation, especially as regards coal, to erect a number of 
powerful cranes, and to increase materially the accom 
modation at the docks. 


In a housing scheme which includes the building of a 
number of five-roomed houses to be let at 25s. a week 
each, in one of the northern towns, it is proposed entirely 
to eliminate chimneys. The money saved will be spent in 
installing electrical equipment, consisting of fires, kitchen 
range and the like. The kitchen range will be of a type 
possessing an elevated oven, so that no stooping is neces 
sary, an innovation which every housewife will appreciate 
There is already a “ chimneyless * colony on the outekirts 
of Glasgow. 


08. 


Committee 


Tue French Aeronautic Propaganda is 
offering a prize of a million francs to the constructor of a 
motor for commercial aviation which shall best satisfy 
the tests of a special competition, including durability, 
regularity and simplicity. The competition will be inter 
national within the present rules of the International 
Aeronautic Federation, but foreign constructors may only 
compete if they engage to have their engines constructed 
in France if they prove successful in the competition. 
The engines must be ready by June Ist, 1923. The Aero 
Club of France will superintend the competition and issue 
the rules. 


Ir is reported by the Council of the North-East Coa» 
Institution that the work of re-conditioning the measure:! 
mile-posts at Hartley, of which the Institution is the 
custodian, has been continued during the In 
addition to renovating the posts and their fittings, at the 
close of the session it was decided to correct an error of 
between 5ft. and 6ft. in the distance between the post 
by moving the north-east and north-west posts. As soon 
as this work is completed the Mile Posts Committee will 
take an early opportunity of obtaining an Admiralty 
certificate to the effect that the distance between the posts 
is one nautical mile. 


session 


Tue production of pig iron in September amounted 
to 158,300 tons, compared with 94,200 in August, 386,000 
in March, and 741,000 in September, 1920. Of the pig 
iron produced, 47,400 tons were hematite, 48,100 tons 
were basic, 49,100 tons foundry, 10,700 tons forge, and 
3000 tons other qualities. The number of blast-furnace: 
in operation, which had been fifteen at the end of July 
and forty-seven at the end of August, was sixty-seven at 
the end of September. The number in blast at the end of 
September, 1920, was 300. The production of steel ingots 
and castings in September amounted to 429,300 tons 
compared with 434,100 tons in August, 359,100 tons in 
March, and 884,700 tons in September, 1920. 


A CONFERENCE was held on Sunday last in Sheffield 
of manufacturers and workers on the subject of welfar 
work in connection with trade and industry. Mr. Robert 
Hyde said that in the larger firms the human factor had 
become disregarded—the man was now merely an asset of 
business. It was now being realised that such an attitude 
was wrong, and that the man was something greater than 
his production. The welfare movement was trying to 
foster this new spirit. Dr. Edgar Collins pointed out that 
the agricultural labourer, whose wages were the lowest of 
all, whose hours were the longest, and whose housing con- 
ditions were far from ideal, lived longer and had less sick 
ness than any other employed person. Speaking of trade 
diseases he said there had been a great decrease of con 
sumption (known as “ grinders’ rot’’) in the cutler y 
industry since the introduction of the composition whee! 
in Sheffield. Mr. Arthur Kitson, a Stamford manufa 
turer, said low wages were thoroughly bad for industry and 
for the community, and the welfare of the workers was a 
good investment for the employers. There was no economi 
reason why poverty or. unemployment should exist. Thess 
conditions were the result of ignorance, of bad economi 
conditions, bad laws and bad systems with which this and 


other countries were cursed 
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and Christchurch; Urron anp Co., Auckland; J. 
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110N News Co., Chicago. 
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87, Queen 
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PUBLISHER'S NOTICES. 


*s* With this week's number is issued as a Supplement a Two-page Plate 
illustrating the Fortress of Heligoland. Every number as issued by the 
Publisher contains a copy of this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


*s* If any subscriber abroad should receive THR ENGINEER in an 
tmperject or mutilated condition, he will oblige by giving prompt in- 
formation of the fact to the Publisher, with the name of the Agent through 
whom the paper is obtained. Such inconvenience, if suffered, can be 
remedied by obtaining the paper direct from this office. 








TO CORRESPONDENTS. 


+” All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writcr, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*s* We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 





By arrangement with Reuter’s Engineering Service, Ghe 
Gngineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 


telephones and megaphones ; 
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Unemployment. 


A WEEK ago we attended a meeting in the Mansion 
House, at the invitation of the Lord Mayor. It was 
organised by the Industrial League and Council, and 
unemployment was its theme. Mr. George Roberts 
and Lord Burnham were the principal speakers. A 
motion was put by these gentlemen, was supported 
by others, and carried with two dissentients. The 
whole affair took about an hour and a-quarter. As a 
means of keeping the principles of the Industrial 
League and Council before the public eye it had, no 
doubt, merits ; but what other good end it served we 
are at a loss toimagine. We need not give the resolu- 
tion, for we cannot believe that it will make any more 
difference to the situation than any of the thousand 
and one pious resolutions that have been passed in 
all parts of the kingdom since the trade depression 
became profound. It urged, of course, for that is the 
banner of the League and Council, that Labour and 
Capital should be friends and that they should recog- 
nise their mutual interests. We are tired of hearing 
this always obvious truth ; we believe capitalists are 
tired of hearing it ; we are sure Labour is. Part of 
Labour is quite ready to accept it, and always has 
been ; another part of Labour does not mind whether 
it is truth or not—it will not have it now and never 
will have it. To harangue it from the august pre- 
cincts of the Mansion House is useless; it does not 
mean to be convinced. It is determined to maintain 
its attitude of hostility to Capital in principle and 
capitalists in person. One might as well try to argue 


away residual magnetism or the precession of the | 


equinoxes as change these views. They constitute an 
economic phenomenon which has to be accepted. 

There is a time in the affairs of men when speech 
becomes more injurious than silence. For a while 
free expression is desirable ; lacking it, sufferers are 
prone to think their sad case is forgotten. But when 
there is no possible danger of that neglect, when it is 
only too certain that everybody is hammering his 
brains to find a solution of a common problem, when 
it is so insistent that no one can overlook it, then 
speech is both futile and irritating. Picture John 
Bull sitting at his desk, endeavouring to work out 
a solution for unemployment. Surround him with 
pester him with tele- 
grams; send deputation after deputation to wait 
upon him ; hurl newspaper articles at him ; thunder 
at him from the pulpit or pray loudly for him at the 
desk and inundate him with resolutions. Is there any 
probability that in such a hurly-burly he will find the 
solution? The only excuse, the only palliation, for such 
behaviour, is that, since there is no solution, and since 


| the minds of those who keep up the cacophony is 





| compete with other countries, our trade will remain 


429 


| relieved by it, the balance of advantages is in favour of 


this pseudo-economical jazz band. On that ground 
alone may it be accepted with resigned toleration. 
The problem of the present unemployment can be 
stated in very few words, and talking about it can only 
becloud the issue. The cause of unemployment is 
the excessive cost of commodities ; the cure for un- 
employment is, therefore, the reduction in the price 
of commodities. The cost of commodities is too high 
because people have not the money to purchase them 
at their present prices. Why they have not got the 
money does not matter a particle. It may be because 
currency is inflated; because America is hoarding 
gold ; because the mark is approaching one thousand 
to the pound ; because the income tax is excessive and 
the corporation tax iniquitous. It may be one of 
these causes or all these causes combined. They do 
not alter the fact that people will not buy, because in 
the present state of their pockets they cannot. If we 
thought less about unemployment and more about 
reducing costs, employment would come back. All the 
doles and emergency works, all the loans and guaran- 
tees will do no more to cure the disease than a two- 
penny levy. Neither will any of the-artificial methods 
that have been proposed make money appreciably 
easier—in the world at large. They will not enable 
potential purchasers to pay more than they are now. 
At most they can but mortgage the future for the 
benefit of the present, and perpetuate the evil. The 
cure, and the only cure, is to bring down the cost of 
Then trade will revive. There are two 
ways of reaching that end. One is to improve the 
scientific and technical methods of production. The 
other is to increase the weekly output per worker. 
The first is a slow and very costly business. Time 
presses and money is scarce. We cannot wait till 
research workers have discovered the means of making 
half a ton of coal do what a ton has done ; we cannot 
find the money to jettison present plant and lay down 
new. We must carry on with what we have. Hence 
we are driven back on the alternative. Labour costs 
In many trades an easily 


commodities. 


per piece must be reduced. 
attained greater production per man; in others a 
reduction of wages would solve the problem. Wage 
reduction is forcing itself by sheer economic pressure 
upon the workpeople. But output is not increasing 
and the cost of production remains nearly as high as 
before. Against rapid production the workpeople 
strive all the more furiously as the conditions grow 
worse. The best of them now drag out the jobs to 
keep themselves in employment and to leave some- 
thing over for their fellows ; whilst employers, at their 
wits’ end to keep their hands together, wink, out of 
charity, at a practice which they know to be economic- 
ally false. The conditions are supporting an economic 
fallacy. Prices remain high because employment is 
bad ; employment can never improve till prices fall. 
There are plenty of would-be buyers. We hear on all 
sides of inquiries, but of very few orders. The world 
is streaming past the shop windows, longing for the 
contents, and passing on because the price is too great. 

The returns published a few days ago show that 
it is in the engineering and metal trades that unem- 
ployment is most acute. These trades depend essen- 
tially upon coal, and it is the cost of coal that regulates, 
at the present time, their prosperity. Cheap iron is 
wanted and it cannot be obtained while coke is dear. 
If instead of wasting time and money upon the inven- 
tion of devices for alleviating distress we turn our 
whole attention to the means, in the first place, of 
reducing the price of coal and subsequently of engi- 
neering manufactures, then unemployment will cease 
automatically, and once more “ service shall with 
steeléd sinews toil, and labour shall refresh itself with 
hope.” It is price, and price alone, that is at the root 
of the trouble, and until price is put right trade will 
remain bad. 


Tue Two PLans. 


The article above was written before Mr. Lloyd 
George had broached in the House of Commons his 
unemployment scheme, and before Lord Weir had 
delivered the careful and considered statement to the 
British Engineers’ Association which we report else- 
where. We have, in these two speeches, the plans of 
the politician and the plan of a great manufacturing 
engineer. They are inherently different. The 
politician concerns himself with the familiar means 
of alleviating distress—he proposes increase of doles 


and the augmentation of relief works. He puts 
vinegar and brown paper to an aching tooth. The 


industrialist, on the other hand, seeks a radical cure. 
He condemns doles and relief work. It is in increased 
useful production that salvation lies. Can anyone 
doubt for a moment which is right It is incon- 
ceivable that the Government plan can reduce by 
one iota the cost of production, and until the selling 
cost of our products falls to a point where we can 
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bad. Rather will the Government plan tend to 
maintain wages, and costs with them, at an artificially 
high and wholly uneconomic level. 
time live in a fool’s paradise under the Government 
scheme. Distress will be reduced by relief works, 
by emigration allowances and so on; and industry 
may be stimulated into a false appearance of activity 
by guarantees and credits. 
flaming sword of national bankruptcy will expel us 
from that paradise. Mr. Lloyd George’s plan will cost 
vast sums of money, and the more sensitive element 
of commerce which we call credit will be disturbed. 
It will add to taxation at the very moment when a 
decrease of taxation is essential. It will not, it cannot 
re-establish our industries on the bedrock of sound 
economy. It is no more than a political makeshift 
to carry us through a period of trial. 

Turn now to Lord Weir's plan, and consider how 
different it is. 


direct to the fundamental basis of trade recovery 
the restoration of our markets by production at a 
price that will tempt the buyer. 
out quite properly that purchasers are always shy 
when a market is falling or when they expect it to 
fall, but he would not on that ground argue that we 
should stabilise our prices st their present level. 
We are being undersold by foreign makers, and our 
first business is to bring our prices down to the lowest 
point. He tells us how it can be done. 
sarily by reducing the rates of wages—though in 
some cases that may be necessary—but by restoring 
the longer hours of work. He estimates that the 
adoption of the shorter week cost us last year two 
hundred million pounds! That is a figure to ponder 
upon. He holds that the reduction in output is 
approximately proportionate to the reduction in 
hours. We believe that is the general experience, 
and we should be the first to support his advocacy 
of longer hours were we satisfied that more work 
would be done in them. That brings us to the crux 
of the whole matter. The recovery of industry lies 
with the workmen themselves. It is in their hands 
to put an end to unemployment ; it is in their hands 
to defeat their competitors. It can be done, if they 
so will, without any reduction of weekly earnings 
or any increase of working hours. 
to payment by results, if they will consent to the 
employment of machinery at 100 per cent. efficiency, 
if they will remove the disabilities with which they 
have loaded and fettered productive industries, then, 
and not till then, despite all the schemes that an 
ingenious Government may devise, will our trade be 
restored. 


The Hardening of Metals. 


\ coop deal of attention has recently been aroused 
by «a story that an American inventor had _re- 
discovered the supposedly lost art of hardening copper 
and that he had succeeded in obtaining a fabulous | 
sum of money for his invention from an American 
steel magnate. The latter achievement would cer- 
tainly have been more remarkable, for even if a process 
could be found whereby copper could be rendered as 
hard as steel, it yet remains to be shown what par- | 
ticular commercial advantage could be gained thereby. 
Copper is so much more costly than steel that its use | 
in place of the latter could only be justified by} 
enormously superior service. From the inherent 
improbability of the whole thing—and particularly 
of the financial details—it would seem that we have 
here simply another newspaper “ story’ with little 
or nothing behind it. None the less, this “‘ lost art ” 
of hardening copper still looms on the metallurgical 
horizon in some minds. Those who think of it in this | 
way—as something still to be sought, and ranking 
with the philosopher’s stone and the “ perfect ” 
aluminium solder as objects of desire—can scarcely 
be acquainted with the modern knowledge concerning 
the nature and mechanism of hardness and particu- 
larly of hardening. 

We need not trouble ourselves about any exact 
definition of “ hardness,” merely thinking of that 
quality as representing the general power of a material 
to resist externally applied stresses without under- 


We may for a | 


But sooner or later the | 


With the true insight of the indus- | 
trialist he discards all the political elements and goes | 


Lord Weir pointed | 


Not neces- | 


If they will agree | 
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ment of a metal we shall equally produce hardening 
and, concomitantly, loss of ductility. There are 
several ways in which this can be done in the case of 
alloys, but not in a pure metal. We have, in fact, 
| no known case in which any pure metal can be hard- 
ened otherwise than by cold working. If the existence 
of allotropic modifications of a metal could bring 
about such a re-arrangement of internal structure as 
_ would tend to hinder easy internal slipping, we should 
expect to find it in the case of iron; but pure iron, 
when most severely quenched from above its critical 
temperatures, remains nearly, if not quite, as soft 
as it is when well annealed. The idea that such a 
metal as copper, which appears to be free trom any 
thing in the nature of allotropic modifications, should 
| be capable of being hardened by any means other than 
cold working is therefore contrary to the whole body 
-and it is now a very considerable body—of existing 
knowledge relating to the internal structure of 
metals. If, on the other hand, the term “ copper ” 
is to be regarded as including alloys consisting mainly 
of copper, then the answer is that some of them cer 
tainly can be hardened to a considerable extent, and 
there seems to be some reason to hope that a much 
greater range of alloys capable of being hardened by 
quenching and tempering may shortly become avail- 
able. We have ground for this anticipation in the 
light which has recently been shed upon the 
phenomena of hardening, mainly as a result of the 
| study of alloys of aluminium with magnesium and 
| silicon, which has been carried out at the National 
| Physical Laboratory. These alloys bear a resemblance 
'to certain special steels as regards their hardening 
| properties, and their st udy has led to a wide generalisa- 
| tion based on the fact that hardening as the result of 
quenching and temperaing or “ ageing © is the result 
of the separation from “solid solution’’ in the 
crystals of an alloy of a new constituent in a state of 
extremely fine subdivision. In the case of the alloys 
just mentioned the body or compound “ Mg,Si ” is 
brought into solid solution in the aluminium matrix 
at a high temperature and is retained in this state by 
rapid cooling or quenching. This merely means that 
the compound is built into the crystals of aluminium 
in such a way not to form a separate micro 
| constituent. When the quenched alloy is left to 
“ age” at the ordinary temperature or is * tempered ™ 
jat, say, 100deg. Cent., this constituent rapidly 
| Separates, although still in an ultra-microscopical 
| form, and hardening occurs. The case of steel is 
| strictly analogous. On passing through the critical 
| point on cooling, crystals of alpha-iron and iron 
carbide are formed. If the cooling is slow, these 
crystals are comparatively large and the steel is soft. 
| If we could cool it fast enough to prevent any separa- 
| tion—as we can do when sufficient nickel or man- | 
ganese is present--the steel remains soft. If we | 
subsequently heat it or allow a slight degree of | 
separation to occur during cooling, then we get these 
crystals separated in a state of ultra-microscopic | 
or nearly ultra-microscopic division and extreme | 
hardness results. 

All this would seem, at first sight, to be merely | 
abstruse metallurgical theory with which we should | 
not need to trouble our readers were it not for the | 
immense practical importance of its possible and | 
probable applications. It teaches us, in the first | 
place, why we cannot expect to obtain hardening by | 
quenching in any pure metal, and it teaches us, next, | 
that hardening by quenching and tempering should | 
be possible in, probably, a great many alloys. All| 
that is necessary is that some substance of * phase,” | 
as the metallurgists call it, should be considerably | 
more “soluble” in the matrix crystals of the alloy 
at a high temperature than at a low one. One 
example of such an alloy was described, together with | 
its powers of being hardened by quenching and | 


| . 
as 


| tempering, in a paper on alloys of copper with nickel | 


and aluminium (bronzes) read at the recent meeting! 
of the Institute of Metals. Many others are likely to | 
be found, now that metallurgists know what to seek. 
Actually, these solubility relations at varying tem- 
peratures have not been worked out except for a few | 
alloys. Even the very scientific metallurgists seem | 
to have regarded this kind of determination as too | 
scientific and difficult and, for the moment, of insuffi- | 
cient interest. Now we see that these apparently 





going deformation or fracture. Failure to resist such 
stresses occurs, as we now know, by either fracture 
or slip occurring within the crystals of the metal, | 
and it follows that whatever tends to hinder or inter- 
fere with internal slip in the crystals must increase 
hardness. It is in this way that the application of | 
cold work serves to harden a metal. Such treatment | 
produces within the crystals, and particularly at the 
points where slip has occurred, a disturbance of the | 
normal crystalline arrangement which seriously 
hinders slip. If we can, by any other treatment, 
interfere with the regular internal crvstalline arrange- | 


abstruse facts are likely to be of very great practical 


| value, since the possibility of hardening, by quenching 
| and tempering, alloys of the bronze type, opens up | 


very important vistas of new applications and of | 
better solutions of old problems. It is another | 
example of the fact that the direction of progress | 
resulting from scientific discovery cannot be fore- | 
told and that an abstruse research in “ pure ” science 
may prove of even greater practical value than a| 
“ research ” directed to some obvious practical end. | 


} coal and other mineral deposits. 
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Scientific and Industrial Research, 
No. IL.* 


In last week’s issue we reprinted in full thy 
for the year 1920-21 of the Committee of th, 
Council for Scientific and Industrial Researc}, 
we give a summary of the report presente: 
Committee by its Advisory Council. 

New Research Associations._—During the \. 
new research associations were established, namely 
those in connection with the motor cycle, electriea) 
silk, cutlery, music and cast iron industri: The 
total number of such associations now in existence 
is twenty-four, while two more—dealing wit! liquid 
fuels for oil engines and with the jute indust: 
shortly be incorporated. 

Work of Existing Research Associations, A\\\ 
it is three years since the first research ass« 
was formed, it is still too early, it is held, to . xpect 
convincing proof of the effectiveness of co-operative 
industrial research. Some of the associatio: the 
report states, still attach undue importance to th, 
attainment of early practical results, although . 
are concentrating more and more on the fundamental 
principles underlying the processes of their trades 
The report reviews in detail the activities the 
research associations connected with the ‘tton, 
woollen and worsted, linen, rubber and tire, photo 
graphic, scientific instrument and refractories | 
tries. These associations are all apparent), 
flourishing condition, and are presumably n 
cluded among the few which are referred to as «ly 
signs of fainting by the way. This section the 
report is concluded with a note of warning as to thy 
strict limitation of the Government funds available 
for the support of research associations. Of thy 
original grant of £1,000,000 placed at the Dey. 
ment’s disposal, past and prospective commitments 
account for a very large percentage. Any new 
ciations proposing to take advantage of thy 
must therefore make haste with their applicatio 
The Council, however, indicates that in futw 
may withhold assistance from a proposed assvx 
tion unless the industry concerned is itself prepared 
wholeheartedly to support the association. The ca 
when industries were coaxed to form research ; 


report 
. Privy 
Below 
to the 


ar Six 


will 


tation 


thers 


Us 
in a 

in 
ving 


art 


la 


ciations are now past. 

National Physical The 
summarising the work of the Laboratory, dwell. «1 
the increasing tendency being shown to it 
responsible for the custody and maintenance of 
standards of all kinds—inecluding standards « 
measurement, quality and performance.  Anothi 
feature of the Laboratory’s recent activity the 
large amount of research work undertaken for insti 
tutions, research associations and private firms. So 
far as the fighting services are concerned, the work 
conducted for them at the Laboratory is now largely 
controlled by the co-ordinating research board 
referred to hereunder. The extensions to the Labora 
tory buildings sanctioned some time ago are now 
approaching completion, and will especially benefit 
the Engineering Department, which hitherto, through 


Laboratory. report, i 
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‘lack of accommodation, has been unable to proceed 


with certain researches of great interest and im 
portance. The Metallurgy Department will also by 
benefited, and will, among other matters, be enabled 
to proceed with new work connected with the pre 

paration of pure metals. Meanwhile, the Physic- 
Department continues—and in the prevailing cireum 
stances must continue—-to be housed inadequately 
in a few small rooms and cellars of Bushey Hous« 

Geological Survey. A considerable increase in the 
activities of the Geological Survey Board is revealed 
in the report. Work interrupted by the war is being 
rapidly overtaken, and the staff is being increase:! 
in order to assist in the development of the country = 
Four field units 
additional to the five that have formed the basis oi 
the survey organisation since 1900, are being estab 
lished. Three field units are now engaged surveying 
areas which have not been re-studied for over forty 
years, namely, the Cumberland, the Northumberland 
and Durham and the Lancashire coalfields. Th 
Survey is co-operating with the Fuel Research Board 
in collating information relating to the national coal 
resources, 

Fuel Research Board.__\n addition to the investiga- 
tion of the effects of steaming in vertical gas retorts 
a report on which has already been issued—-see Tu 
ENGINEER for August 19th—-the work of 
Research Board has included researches 
low temperature carbonisation of coal and 
carbonisation of air-dried peat at various temper 
tures. A separate report on the latter investigation= 
will shortly be issued. In conjunction with the 
Geological Survey a beginning has been made with 
the collection and collation of existing information 
regarding the distribution and qualities of the 
country’s individual coal seams. A report on tl 


Fuel 
the 
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| seams of Yorkshire, Nottinghamshire and Derbyshire 


is about to be published. In connection with the 
home production of power alcohol, encourag: 
results have been obtained from the growing and 
treatment of Jerusalem artichokes. The economic 
position in this respect is greatly assisted by tle 


| indications received that it may be possible by simp!e 
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treatment to convert the stems of the plant into 
paper pulp. As regards the production of power 
alcohol in the Empire overseas, it is stated that until 
uch alcohol can be made from waste materials which 
ean be collected and treated at small cost it does not 
<eem likely that Empire-produced alcohol can be 
imported into the country on any considerable 
scale. At the same time, recent large-scale experi 
ments by the Burma Oil Company upon waste rice 
straw seem to show that where materials capable of 
easy hydrolysis exist the joint production of alcohol 
and paper pulp should be a commercial possibility. 
Deep and Hot Mines.—-Excellent progress has been 
made in the work of the Deep and Hot Mines Research 
Committee. The geothermic gradient has 
observed in several collieries, and a report has been 


been 


published dealing with the influence of temperature | 


of intake and return air on the strata. Much experi 
mental work has been carried out on the effect of high 
temperatures on the output of the workers. The 
laboratory work of the Committee has now been 
transferred to the Mining Department of Birmingham 
University. 

Mine Rescue Apparatus.—The Mine Rescue Appa- 
ratus Research Committee completed its work last 
March: Its final report—dealing with liquid air 
apparatus—Is in preparation. 


Food Investigation Board.—-On the site provided by 





i 


the University of Cambridge the low-temperature | 


station for research in bio-chemistry and bio-physies 
is in course of erection, and should be ready by the 
end of the year. Important results have been ob- 
tainel by the Engineering Committee in connection 
with investigations into the flow of heat through 
walls and the heat conductivity of various insulators. 
{ report on the researches is shortly to be published, 
but some of the more striking facts established can 
be summarised now. 
flow of heat through the solid portion of an insulating 
material is negligible in comparison with the flow by 
convection currents in the air enclosed in the spaces 
of the solid even although these spaces are very small. 


ts 


It has been discovered that the | 


In studying the mode of escape of heat from the | 


surface of walls, it was found that the chief source 
of loss was by convection currents set up in the air 
These currents begin at the base and over a height of 
ihout 2ft. the flow is of a linear character, and the 
rate of heat loss diminishes as the ascending current 
warmer. At certain critical level the 
motion of the air becomes turbulent and the rate of 
heat loss increases with the height, and then becomes 
constant. Horizontal baffles arranged to destroy the 
turbulence of the air and to keep the motion linear 
are found to reduce the heat loss. Investigations on 
hygrometry have continued, and a simple 
hygrometer giving direct readings by the determina- 
tion of the water absorbed from the air by phosphorus 
pentoxide has been designed and satisfactorily tested. 
During the year Professor Jenkin completed his 
measurements of the dilatation and compressibility 
and of the total heat of liquid carbonic acid. 


becomes a 
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Literature. 

Technical Records of Explosives Supply, 1915-1918 : 
No. 2..-Manufacture of Trinitrotoluene. Price 
17s. 6d. net. No. 3.—Sulphurie Acid Concentra- 
tion. Price 12s, net. Published for the Department 
of Scientific and Industrial Research by H_M. 


Stationery Office. 

\s some of our readers may be aware, the Depart ment 
of Seientific and Industrial Research some time ago 
took over the work begun by the Ministry of Munitions 
of preparing and publishing a special series of reports 
giving the results of scientific and industrial value 
contained in the technical records of the Department 
of Explosives Supply. The first volume to be pub- 
lished dealt with the recovery of sulphuric and nitric 
acids from acids used in the manufacture of explo- 
The second and third volumes have now 
appeared, and bear the titles set forth above. The 
very valuable information contained in the reports 
is the outcome of the work done at or in connection 
with some of the National Factories during the war. 
The credit for it is therefore to be awarded to the 
Ministry of Munitions. The compilation of the 
information in the form in which it is now being made 
public is in the hands of Mr. W. Maenab, F.L.C., 
formerly an officer of the Ministry of Munitions and 
latterly attached to the Research Department. 

To chemists, and still more to chemical engineers, 
the volumes must be very welcome and of great value, 
for they record in detail how the country’s high 
explosives industry was organised and developed 
to an enormous extent to meet the demands of the 
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manufacturing process had been established constant 
efforts had to be made to improve it in order that 
the best advantage might be taken of the stocks of 
toluene available and the consumption of other raw 
or process materials economised to the utmost 
extent. To the Research Department at Woolwich 
much honour is due for the earliest increase of know- 
ledge regarding the efficient manufacture of T.N.T. 

The story of the rapid advance made between 
April, 1915, when the results of the researches at 
| Woolwich became available as a guide to the manu- 
|facture of T.N.T., and October, 1917, when the 
continuous process of nitration was started at the 
Oldbury factory, is well told in Volume No. 2. We 
cannot summarise it here, but as an indication of the 
advance made, it may be stated that by August, 
1918, nearly 80 per cent. of the nitrogen in the raw 
materials was being recovered in the form of trinitro- 
toluene. 

The spent acid resulting from the nitration of 
organic bodies after it has been de-nitrated consists 
of dilute sulphuric acid of about 70 per cent. content. 
In order that this acid may be profitably re-used it 
has to be re-conceptrated to between 92 and 96 per 
cent. content. This question of concentration 
dealt with in Volume No. 3, a volume the interest and 
value of which is increased by the fact that the 
problems with which it deals are not confined to the 
manufacture of high explosives, but are directly 
connected with other branches of chemical industry, 
such as the production of dyestuffs. The processes 
described in the volume are the Hessler, the Gaillard, 
the Gilchrist, and the Cottrell electrostatic precipita- 
tion method. The use of Gaillard towers was exten- 
sively resorted to as time went on, and yielded such 
excellent results that this method is said to have been 
one of the best, if not the best, tried during the war. 

It is most desirable that the information accu- 
mulated in this country concerning the large-scale 
manufacture of high explosives should be placed 
permanently on record. By publishing it freely, 
as is being done, those responsible are acting greatly 
for the benefit of the chemical industry. Some may 
think that it is foolish thus te enlighten possible 
future enemies as to the means we took to defeat the 
one that was recently at our gates. We have no doubt 
that discretion has been exercised in this matter, 





is 


| and that the too inquisitive foreigner will find himself 


baulked by the silence preserved on certain points 
concerning which he would no doubt give a good 
deal to have precise official information. 


Industrial Standardisation. 
PRESIDENTIAL ADDRESS, by GEO. W. WATSON, 
Institution of Automobile Engineers, October 12th.* 


WE are all just now going through a most trying period 
in our history, and many are the suggested reniedies for 
restoring business prosperity. Many of these are political, 
many others—merely “ froth.”’ 
I not propose to discuss any of these contentious 
suggestions, but will confine my remarks to the con 
sideration of a line of action which, if given our personal 
and collective effort, gives promise of affording a measure 
of relief to trade in general and to our industry in particular. 
I refer to standardisation, as it may be carried out by the 
British Engineering Standards Association, in collaboration 


some social, and others 


do 


| with this Institution and every other association, body, 


and manufacturer with interest whatever in auto 


mobiles. 


any 


Wuy We SxHovuntp STaNnDARDISE. 


I have selected the subject of industrial standardisation 


for my address for three reasons : 

First, because by the standardisation of parts we gain 
the advantage, through interchangeability, of securing 
for the manufacturers uniform standards of materials and 
dimensions of parts which may commonly be used, and 
which, being adaptable to many makes and types of 
machines, may thus be produced in large quantities by 
specialists at prices which few individual makers could 
equal were they making similar parts for their own use 


| only. 


| 





war. Before the position became satisfactory as 
regarded output and quality a vast amount of work 
had to be done and a great deal of knowledge accumu 
lated by experiment or otherwise. Take, for instance, 
the manufacture of T.N.T. Before the war the sub- 
stance was not a Service explosive in this country. 
Experiments with it had been conducted at Woolwich, | 
but it was manufactured only in small quantities 
and chiefly as a minor by-product of the dye industry. 
lo produce it on the large seale required by the 
insistent growth in the demand for munitions a process 
ot manufacture had to be built up from first prin- 
with practically no guidance from existing 


ciples 





Secondly, the enormous growth of the automobile 
industry in the United States of America during the past 
ten years is in a very large measure due to the adoption 
of a wide range of standards for materials and details, 
and even of complete units, with the result that there are 
now many powerful and successful organisations at work 
producing complete and interchangeable components. 

Thirdly, there never was a period in the history of the 
British automobile industry when co-operation with a 


view to the re-establishment of trade, reduction in costs | 


of production and maintenance, and the increase of 
efficiency were more vitally necessary ; for these reasons 
I feel that we ought to leave no avenue unexplored which 
gives any hope or promise of successful discovery. 
Hitherto British industry has been more or less indifferent 
to the question of standardisation, and whilst most engi- 
neers recognise its benefits if carried out in the true spirit 
of co-operation, many directors have been, and still are, 
apathetic in the matter ; they vote money for standardisa- 
tion more in the spirit of charity donations than as matters 
of important business. If only they could be brought to 
realise that standardisation is not only possible, but that 
it is a business proposition and that its successful prosecu- 
tion would mean increased dividends, the future of our 
industry would be assured. 

Production in large quantities, with special plant, to 
agreed specifications for materials, dimensions and per- 
formance, is the only sure way of cutting down costs. 
Every standard, however, must be in accordance with the 
fundamental needs of an industry, and it must have so 
much to recommend it that neither producer nor user 
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literature or past experience. Even when a sound | can afford to disregard it. The mere setting up of an 


intrinsically good standard is not sufficient ; if the com 
munity interest has been ignored the labour of standardisa 
| tion will have been in vain. 

The requirements of the industry must be unified 
without hampering invention or destroying the indi- 
viduality of the designer. Any standard should embody 
the combined experience of an industry so that it repre- 

| sents the best average practice ; it can then safely be used 
as a purchasing specification. 

It has been said that the 8.A.E. has been too hasty in 
arriving at many of its standards, and whilst it must be 
admitted that very many and frequent revisions are made 
by them, I suggest that this only shows the elasticity of 
the system of tentative standards. They show the 
average requirements at any particular period, so that 
makers of components and accessories and suppliers of 
materials are enabled to quote on an equitable basis. 

There have been notable failures in both British and 
American standards, but those failures have been largely 
due to a lack of initial co-operation, abstention from 
participation in their framing by those whose experienc: 
would have been most valuable, or to the absence of 
experience. Possibly the outstanding British failure is 
that of the standard established many years ago regarding 


| limit gauges, in which the shaft was taken as a basis. 


Viewed from this standpoint, the standard may have been 
a good one for some trades, but I think it will be admitted 
that for the majority of engineering work, and for auto 
mobile engineering in particular, the shaft basis was a 
wrong one, and the fact that those early standards were 
almost entirely ignored goes to show that the community 
interest had not been sufficiently studied. As a result the 
whole question ot limit gauges has since been reconsidered, 
and although it is generally agreed that the “ hole "’ basis 
should be accepted, no final decision has yet been reached 
on the matter of tolerances. 
Wauat Snovip We STANDARDISE ? 

It might be well for us to consider for a moment what 
we mean by industrial standardisation. Do we mean the 
boiling down into one specification and design for each 
complete car or lorry of any given load capacity, or, what 
almost amounts to the same thing, the standardisation of 
complete units from which assemblers may turn out 
finished vehicles ; or do we mean the carefnl examination 
and standardisation of details and materials which have 
common functions to perform, no matter what type of 
vehicle is under consideration ? The former would almoet 
amount to the production of one type of car or lorry only, 
and would practically mean the standardisation of the 
industry’s output rather than the standardisation of the 
materials used by the industry. It would put a scotch on 
progress and bring an end to that much-maligned indi 
vidual, the designer. 

Does the British automobile industry desire standardisa 
tion to be carried so far that all motor vehicles, no matter 
in what factory they are erected, resemble the continuous 
products of a sausage machine so far as their similarity 
to each other is concerned ? I, personally, do not think so 
The vehicle of individual design will always find a market, 
and the truth of this may be found on the Boulevards of 
Paris or in Fifth-avenue, where there will always be found 
an appreciable percentage of distinctive British-built cars 
occupied by discriminating users. We have the choice 
of “‘ assembling,” as the Americans do, and commencing 
a hopeless struggle to compete with them, or of being 
satisfied to continue to build vehicles which have an 
individual touch which appeals to a limited market. 
Probably we shall do best to take the latter course, but 
even so we cannot hope to succeed unless we apply modern 
methods of production. We may not be able to build 
vehicles in such large numbers as to enable us to compete 
in every market, but we can produce many commonl) 
applicable details in large enough numbers to ensure 
getting down to rock bottom costs for a large number of 
details. 

Among the first standards on which we require a decision 
is that of limit gauges. This affects all classes of engineer 
ing, and it does strike me as remarkable that, after several 
years of discussion, the Committee dealing with this 
question does not yet feel equal to the responsibility of 
declaring what should be the size of a lin. hole. May it 
be smaller or larger than the nominal size, or may the 
telerance be only above or only below the nominal ? 
The problem, easy enough on paper, is really a very serious 
one, and its effect varies in different industries. An alter 
native system, which is really a combination of both uni- 
lateral and bilateral systems, has recently been proposed, 
and if an agreement can be arrived at by the contesting 
parties it will pave the way for many other standards, as 
they all, more or less, call for the determination of limits 
and tolerances. 

The essentials to successful standardisation are, first, a 
full appreciation of the value and influence which standards 
can have on the development of an industry, and, secondly, 
the existence, or the creation, of the true communit) 
spirit to attain the ideal, or, failing that, the best workable 
average for any particular subject. The first of these 
essentials was given important recognition at a recent 
meeting of the International Chamber of Commerce hel 
in London, where the members agreed to use their influence 
to propagate the idea and value of industrial standardisa 
tion throughout the business world at large. 


INTERNATIONAL STANDARDS. 


This brings us to a consideration of 
standards, and in this connection it is interesting to note 
that Standards Committees are now at work in no fewer 
than thirteen different countries, and that the B.E.S.A 
is in close touch with them all. Recently an unofficial 
conference of all the secretaries of these organisations took 
place in London, which should do much to promote inter 
change between these bodies and assist in the important 
work. International standardisation is by no means a 
simple problem. There are immense difficulties in the 
way, and it can only go forward with the greatest caution 
and with adequate safeguards to British industry. Each 
country must protect its own trade requirements. It 
well to recognise that our manufacturers may soon find that 
they are being asked to quote for foreign specifications, 
and for that reason every possible support should be given 
to the B.E.S.A. in their efforts to bring the specifications 
of all countries into harmony. Such a step can only be to 
the advantage of our export trade. 


international 
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No. I. 


Tre exhibition of commercial vehicles which 
commenced at Olympia on the l4th inst. and closes 
to-morrow, is the fifth in succession of its kind, and 
has very little to distinguish it from its predecessors. 
At the show of last year, it may be remembered, the 


| 
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FIG. 1 


with mechanically tipped bodies. The same tendency 
is noticeable in the present exhibition, and it is 
evident that several of the makers have profited by 
experience in the interval and have improved their 
designs. This year the most striking characteristic 
of the exhibits, taken as a whole, however, is the pre- 
dominance of pneumatic tires, even for big heavy 
vehicles. The first cost of these tires must be very 
considerable, but, on the other hand, apart from their 
greater capacity for absorbing road shocks, as com- 
pared with solid rubber tires, they should effect a 
saving in the reduced propulsive effort 
required. Of the three classes of machinery—petrol, 
steam and electric—used for commercial vehicles, 
there is about the usual proportion of representatives, 
while the bodies fitted on the chassis vary from little 
sample carriers to big tank wagons and omnibuses. 
In the gallery there is the collection of accessories, 
tools, &c., which has become typical of these exhi- 
bitions. 

One of the most novel machines shown at the 
exhibition is the steamer on the stand of Clarkson 
Steam Motors, of Chelmsford. It is, as will be guessed 
from the name, the outcome of the designer’s exper- 
ience with the steam omnibuses which were so popular 
in London a year or so ago, and represents an effort 
to reduce the costs of road transport without it being 
necessary to employ highly skilled drivers. To this 
end Mr. Clarkson uses coke as fuel in combination 
with the general arrangement of parts which has 
become standard practice for petrol vehicles. 

With fuels at present prices it is possible to obtain 
ten times as many thermal units for a given sum 
expended on coke as can be purchased in the form 
of petrol. So that if the coke can be used with any- 
thing like the same efficiency as is possible with petrol, 
it is evident that a great saving may be effected. It 
is said that a 3-ton Clarkson steamer can be run on 
a consumption of 4.5 lb, of coke per mile, as compared 
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| with about 7 miles per gallon of petrol for a petrol 


The Commercial Motor Exhibition. | 


| tively for the two fuels, the steam vehicle then shows 
| a saving of over 3d. per mile run. 


lorry. At £2 per ton and 2s. 4d. per gallon respec- 


The reason for adopting the system of transmission 


| and control which is common on vehicles fitted with 


internal combustion engines is the fallibility of most 
drivers. 


| opportunity for manceuvring with the engine, and to 
outstanding feature was the number of vehicles fitted | confine their attention solely to driving the vehicle. 
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GENERAL ARRANGEMENT OF CLARKSON STEAM LORRY 


The cut-off of the steam in the cylinders has thus 
been fixed at about 0.6 of the stroke, to give econo- 
mical working in average conditions, and the torque 
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FIG. 2—-AUTOMATIC 


Swain Sc 


REGULATOR 


| gear-box. 


It has been found best to give them no | 


| high-pressure steam jets, acting as ejectors ; 
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necessary to overcome obstacles is provided | 
The engine also always turns in the 
direction, and reversing is effected in the x 
The result is that the engine runs just like a petrol 
engine, and a driver can handle either machine 
without individual schooling. The only matter in 
which the driving of the steamer differs from that. of a 
petrol vehicle is in firing the boiler, and this has beep, 
reduced to the simplest possible form. Thy coke 
for the journey is put up in light packages of such 
shape that they fit the fuel hopper of the boiler 
Every 12 miles or so, according to the nature of the 
country, one of these packages is dropped bodily 
into the fire. : 

On referring to the drawing, Fig. 3, it will be seen 
that the boiler is of the thimble-tube type, which 
Mr. Clarkson has used for some time, and which y as 
described in THE ENGINEER of August 2nd, 1918 
Two types of boiler are used, one with a chimney. 
and the other with the smoke outlet at the b shonn. 
The boiler illustrated in detail is for a down draught. 
That is to say, the gases, after passing out at th« top 
of the boiler, double back down the outside, bet ween 
the shell and the casing, and are discharged by two 
pipes leading to the rear under the main frames. I), 
either case the necessary draught is produced by 
as the 
condensed 


Vv a 
saline 
*ar-box, 


exhaust from the engine, being and 
returned to the boiler, cannot be used in a blast. pipe. 
The boiler is lagged with granulated cork, which, the 
builders say, will stand the temperature without 
harm. Cork is also used for the engine 
lagging, where the steam is superheated to a tempera 
ture of 650 deg. Fah. 

An interesting feature about the the 
arrangement used to check the deposit of seale on the 
heating surface. In the lower part of the water space, 
it will be noticed, there is a ring of sheet metal against 
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which the feed water impinges. This ring is of quite 
light gauge metal, with the result that it is constantl) 
warping through change of temperature. The scal 
which forms on the ring is consequently broken off 
and drops down into the bottom of the boiler, whence: 
it is blown out occasionally. 

The amount of water fed into the boiler is con 
trolled automatically, so as to keep a constant wate! 
level, while the steam used in the blast jets is also 
automatically regulated. The devices for effecting 
both these operations are shown in Figs. 2 and 5. 

The feed water regulator takes the form of a float 
in a chamber fixed to the side of the boiler. The 
float rocks a spindle on which there is a lever that 
actuates a set of link work for lifting the suction 
valve of the feed pump. When the water level rises 


{the suction valve is raised and the pump ceases to 


deliver. In order to prevent the float spindle from 
getting stuck in its gland it is constantly reciprocate: 
endways by means of the lever and stirrup shown on 
the left of the drawing. This lever is oscillated by 
a small excentric on the engine oil pump shatt 
The valve for controlling the blast jets is of the 
balanced type, and is actuated directly by the steam 
pressure. At the same time it is constantly recipro- 
cated, in order to prevent it sticking, by the gear, 
which performs the same function for the feed 


regulator. 


The engine, shown in Fig. 4, has two compound 


| cylinders arranged to work on one crank, and with 
| one excentric to work the two piston valves. 
| eylinders are 3}in. and 6in. in diameter by 4in. stroke, 
| and when the vehicle is doing 16 miles per hour the 
| engine runs at 800 revolutions per minute. 
' however, 


rhe 


It will, 


run smoothly at 2000 revolutions pe! 
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minute The normal steam pressure is about 300 lb. 
per square inch. There are two separate oil supplies 
on the engine, both of which are provided by a vertical 
zhaft driven off the main crank shaft by worm gearing. 
The cylinder oil is injectéd into the steam pipe by a 
little foree pump, while the bearings are all lubricated 
hy agear pump in the crank case. The oil is delivered 
at a pressure of some 60 1b. per square inch to all the 


moving parts. 3 
exhaust from the engine is taken direct to the 


The 
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emulsified oil, and by passing the water through a 
simple cloth filter the oil is extracted. Arrangements 
are provided for occasionally cleaning the filter cloth 
by a back flush of hot water. 

The transmission gear from the engine to the road 
wheels needs no comment here, as it so closely 
resembles that common on petrol lorries, but the 
back axle is noteworthy on account of its great 
rigidity. In the place of the usual tension bar, a 
deep bulbed web is cast under the axle, which is 
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is 25 per cent., and the reduction of area on fracture 
is 50 per cent. The makers say that they are prepared 
to forge the axles in 1 per cent. or 3 per cent. nickel 
steel, or any other alloy steel, but consider that they 
already have such a high factor of safety that there 
is really no necessity for the use of an alloy steel. 
Special precautions are taken in the process of manu- 
facture to ensure that the basin portion of the axle, 
where the section is naturally thinnest, is not over- 
heated. 





Kian Passsuge Cy noe 


Tran Cater Vave 


¢ yung Luegica TOK 





























»wain So 


FIGS. 4 AND 5--ENGINE AND BLAST REGULATOR FOR CLARKSON STEAM LORRY 


radiator, at the front of the vehicle, 
through which a draught is induced by means of a 
fan as in a petrol-driven set. The object of the con- 
is really to conserve water, and it enables 
the lorry to run about 100 miles without having to 
replenish the tank, but it does, in fact, also create a 


condenser, or 


denser 


thus fortified against bending both upwards and 


Another well-designed component part for heavy 


downwards. The gear-box gives three speeds forward | vehicles, also exhibited in the gallery, is the pressed 


and a reverse. 


The weight of the Clarkson lorry is only slightly in | London, E.C. 3. 


steel frame of Fernand Espir, 3, East India-avenue, 


In its construction considerable 


excess of that of a petrol vehicle with a similar | care has been taken to avoid reducing the section of 


carrying capacity. 


the flanges, for the purpose of fastenings, and all the 

















1G. 6—-DROP-FORGED BACK AXLES--KIRESTALL FORGE, 


slight vacuum and thus improves the economy of the 
engine. The condensate is drawn from the bottom 
ot the condenser by a gear pump, and is returned to 
the feed tank. On the way, however, the oil is removed 
Irom the water by a combination of electrolytic and 
filtering action. On the running board there is a little 
cast iron box, measuring less than a foot each way. 
rhe water, in passing through this box, flows between 
cast iron grid plates which are connected with the 
electric lighting dynamo. <A current of about one half 
an ampére at 12 volts is all that is required. The 
electrolytic action has the effect of coagulating the 





A good example of the way in which drop forgings 
|can be made to take the place of castings while 
effecting a saving in weight and increasing safety, 
is given by the back axles on the stand, in the gallery, 
of the Kirkstall Forge, Limited, near Leeds. These 
axles, of which we give illustrations in Fig. 6, are 
drop-forged in one piece, and are naturally inherently 
| much stronger than a structure built up of several 
| pieces bolted together. The axles shown have been 
forged out of the makers’ special axle steel, which 
has a yield point of 30 tons per square inch, and an 
ultimate strength of 40 tons. The elongation on 2in. 


LIMITED 


rivets have been kept as near the neutral axis as 
possible. An effective form of cross-bracing has also 
been introduced. 

A commercial motor exhibition would be far from 


|complete in these days without electric vehicles. 


At the last show held at Olympia there were more 
electric vans and lorries than on any previous occa- 
sion, and in the present instance the industry is 
again well represented. Nearly all the firms engaged 
in this kind of business—namely, Ransomes, Sims 
and Jefferies, Agricultural and General Engineers, 
the General Vehicle Company, and Newton Brothers 
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—are showing electric road vehicles of various kinds. 
For the most part, however, the exhibits are not 
new. Electric vehicles do not lend themselves to 
modifications and improvements to the same extent 
as vehicles that are propelled by engines. Owing 
to the absence of a clutch, differential and change 


FIG. 7—ELECTRIC RUN-ABOUT CRANE-—-RANSOMES, SIMS 


speed gears, the electric van or lorry is a very simple 
contrivance, and there is little to be altered and 
improved. There is, of course, scope for some genius 
who can produce a battery which will give a greater 
output for a given weight than the batteries that 
are now in use; but otherwise it is not easy to see 
how any drastic alteration in the present designs can 
be brought about. So far as reliability is concerned, 
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heavy goods. The light delivery van, suitable for 
ordinary tradesmen, is at present only built by about 
two firms, the reason probably being that under 
existing conditions the price charged for such vehicles 
is above that of petrol vans. A good many 
electric vans of course, been built and are 


have, 


» 192) 


the truck to rotate about its own centre, and giving 
a slewing motion without complications. The crane 
itself has hoisting and derricking motions. both of 
them being operated by the same motor. The 
derricking motion is obtained by means of a quick- 


threaded screw, which tilts the jib upwards above 
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AND JEFFERIES FIG. 9--ELECTRIC 


working very satisfactorily, but the biggest business 
is being done at the moment in connection with 
electric lorries and trucks. Of the various types of 
electric trucks that have been introduced, the jib 
crane vehicle is undoubtedly one of the most useful 
in engineering shops and yards. 

In our recent series of articles on “‘ Electric Trucks 


and Industrial Locomotives * we described prac- 








FIG. 10-—3:-TON ELECTRIC 


the existing batteries are quite good, and are free 
from the old troubles which for many years made 
battery traction impossible. 

There is little doubt that before long more attention 
will be paid to the lighter classes of electric road 
vehicles. At the present time, most of the manu- 
facturers are building fairly heavy vehicles, such as 
those employed for collecting dust and for the use 
of brewers and other people who trade in fairly 
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tically all the jib crane trucks that were then built, 
but Ransomes, Sims and Jefferies are exhibiting 
at the show a vehicle which is constructed on a new 
principle. It is described as an electric runabout 


crane, and consists—as shown in Fig. 7—of a jib | 


crane mounted on a four-wheel truck, which is 
steered in the ordinary way by means of a hand 
wheel. The leading and trailing wheels can be 
turned through an angle of 90 deg., thereby enabling 


WAGON WITH TIPPING BODY-—-GENERAL 
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its point of support. A twenty-cell storage batter) 
supplies electrical energy to the two propelling motors, 
and the power is supplied to the two road wheels 
by means of spur gearing. The controller is designed 
to enable the vehicle to travel at approximatel) 
4to 5 miles per hour. When the steering road wheels 
are turned into the position for slewing, the direction 
of rotation of one of the motors is reversed, and the 
crane is caused to turn about its axis at a speed of 
about three complete revolutions per minute. 

The starting and stopping of both motions is 
brought about by means of a pedal, which is operated 
by the left foot, and a powerful brake can be operated 
with the right foot. The crane, which is designed 
to deal with loads up to 15 ewt., can be used with 
great advantage in warehouses, at docks, in engineer- 
ing shops and goods yards, and in places where the 
working space is so restricted that no ordinary form 
of portable crane can be used. The maximum radius 
of the lift is 10ft., which will meet all ordinary re- 
quirements. In a large engineering shop in which 
castings have to be moved from one bay to another, 
a crane of this sort is extremely useful. Whilst 
casings are in one particular bay or department 
they can be handled quite easily by the overhead 
travelling crane; but if it is necessary to shift them 
from one bay to another they must be placed on 
trucks and pushed along, and then picked up by th: 
travelling crane in the next department. All the 
movements can, however, be carried out by this 
electric runabout crane without any loading or un- 
loading, and the same crane can serve machine 
anywhere in the shops. For general work at dock~ 
and in railway warehouses and similar places, a 
crane of this sort will, the makers point out, prove 
invaluable, since it is capable of giving all the move- 
ments of the ordinary steam or electric jib crane, 
but at the same time it does not require a fixed track. 

A 2}-ton Garrett electric vehicle similar to that 
shown in Fig. 8, is exhibited by Agricultural and 
General Engineers, Limited. The chassis is of robust 
construction, but has that degree of lightness whic! 
is essential to electric vehicle design. The frame | 
composed of rolled channel section, reinforced b) 
cross members and corner brackets. The road wheels, 
which are composed of cast steel and are well ribbed, 
are mounted on roller bearings. Single and twin 
solid rubber tires are fitted to the front and rea: 
wheels respectively. Both axles are carried on 
sensitive laminated steel springs, which enable the 
vehicle to run with very little vibration. A series- 
wound motor with an overload capacity of 300 pe! 
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cent. 15 suspended from the chassis, and the power 
is transinitted from the armature shaft to the counter- 
shaft by means of a silent chain running in an oil 
path, and from this countershaft the power is trans- 
mitted to the rear road wheels by two roller chains 
and large diameter sprockets. The silent chain can 
ye accurately adjusted independently of the roller 
chain drive. All the motors fitted to these vehicles 
are built by one of the associated companies of 
Agricultural and General Engineers, Limited. As a 
rule, Ironclad Exide batteries are used, but other 
approved lead or alkaline cells are fitted if specified. 


The drum type controller gives four forward and two 
reverse speeds. As soon as the foot or hand brake 
is applied, the controller automatically returns to its 
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neutral position, and heavy rushes of current cannot 
be produced by the driver applying the brake while 
the current is passing through the motor. It is 
also impossible for the vehicle suddenly to rush 
forward as a result of the controller not being re- 
turned to the neutral position before the brakes are 
released. A pedal operated by the left foot is fitted 
to facilitate starting on hills. Two powerful inde- 
pendent brakes, both fitted with “ Ferodo”’ fabric, 
act the rear wheels. The speed of the vehicle 
illustrated is 10 miles per hour. On good level roads 
the distance that can be travelled with a single 
battery charge is 30 miles. 

Three electric vehicles are to be seen at the stand 


on 


of the General Vehicle Company. One is a 2-ton 
standard chassis fitted with a ‘“‘ Constable”’ end- 


tipping body, as shown in Fig. 9. The body is de- 
signed for the collection of house refuse, and it has a 
capacity of 6 cubic yards. The tipping gear is elec- 
trically operated, and a load of 2 tons can, it is said, 
be tipped clear of the vehicle in 60 seconds. Tipping 
can be done without the driver leaving his seat, as 
the tailboard is arranged to open automatically as 
the body is being tipped. The body covers are made 

four sections, so that the body can be loaded whilst 


an overload capacity of 300 per cent. They are also 
fitted with pinion and sector steering gear, double 
reduction transmission gear working with Morse and 
roller chains, and service and emergency brakes. 
The frame is composed of rolled steel channel in 
all cases. The speeds for the 2, 3} and 5-ton vehicles 
are 12, 10 and 9 miles per hour respectively, and the 
miles which can be run with a single battery charge 
45, 35 and 30 respectively. 

Among the four vehicles on the stand of J. L. 
Thornycroft and Co., 10, Grosvenor-place, London, 
8.W. 1, the most interesting from an engineering 
point of view is the cesspool emptier, which is illus- 
trated by Figs. 11 and 12. It comprises one of the 
makers’ standard 40 horse-power chassis on which 
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screws are provided with cone clutches for absorbing 
the shock when the locking takes place, which would 
otherwise occur when one portion of the screw has 
reached the extent of its travel and the motion is 


taken up and continued by the remaining part 
of the telescopic screw. The screws are both 
operated mechanically by means of machine-cut 


bevelled gears from the cardan shaft of the engine 
driving on to a countershaft supported alongside the 
main frame of the chassis. Ball bearings are intro- 
duced wherever possible, with facilities for lubrication. 
The countershaft is fitted with a cone clutch operated 
from the ground by the attendant for the purpose of 
tipping. The operator has immediate control to 


release it when the body is tipped to an angle of not 





11 AND 12-—THORNYCROFT SELF-PROPELLED CESSPOOL EMPTIER 


there has been mounted a cylindrical tank and a 
special pump. This pump is connected in such a 
manner that it can be used either to evacuate the 
tank, in which case the contents of a cesspool can 
be sucked up through the hose shown slung on the 
side of the vehicle, or, alternatively, the pump can 
be made to pump air into the tank, and then, if it 
has been previously filled with water, the vehicle 
can be used to sprinkle roads through the nozzles 
seen just above the front spring shackles. Supposing 
that there is no occasion for either of these opera- 
tions, the whole tank body can be lifted off the chassis 
and a tipping body put in its place. There is a 
hydraulic ram installed just behind the driver’s cab, 
and it is only necessary to attach the wire ropes 
of this gear to the tipping body to complete the 
alteration. The tipping gear can be plainly seen in 
Fig. 12. The other vehicles on this stand include 
a 30 horse-power 2-ton brewers’ lorry, in which the 
engine is fitted with a detachable top, and overhead 
inlet valves operating above the exhaust valves, and 
arranged in aluminium covers readily detachable for 
cleaning, &c. Both brake and gear levers are cen- 
trally operated by the driver's left hand, an improve- 
ment which has several distinct advantages, reducing 











FIG. 13,—DAIMLER 2 TO 3-TON WAGON WITH EAGLE TIPPING GEAR 


three of the covers are closed, so as to prevent refuse 
ing blown about during the loading process. The 
34-ton vehicle, shown in Fig. 10, consists of one of 


the 


he General Vehicle Company's standard chassis 
fitte’ with a body designed for brewery work. The 
body is built of well-seasoned oak and ash, and is 
adequately ironed. It is fitted with gates on each 
side and a tailboard. The third exhibit is a 5-ton 


electric chassis fitted with an “ all-way ”’ steel tipping 

body, which is designed for carrying coal, ashes, road- 

making materials, &. The tipping gear of this 

vehicle, like that of the 2-ton vehicle, is electrically 

operated from the driver’s seat. 

All the electric vehicles built by the General Vehicle 
fitted with series-wound enclosed motors, with | 


are 


the number of working parts and enabling gear 
changes to be carried out more easily and noiselessly 
than is possible through the usual side-operated lever. 

The Daimler Company, of Coventry, is showing two 
distinct types of tipping wagon. One embodies the 
American tipping mechanism of which we gave a 
description last year, while the other, which is illus- 


| trated by Fig. 13, has a tipping gear by the Eagle 


Engineering Company, of Warwick. The chassis of 
this machine is the makers’ standard for 2 to 3 tons, 
and has a four-cylinder sleeve valve engine rated at 
22.4 horse-power and running at 1000 revolutions 
per minute. The operation of tipping is carried out 
by means of 3}in. external diameter vertical telescopic 
screws arranged behind the driver’s cab. These 


less than 45 deg. The time of tipping is not more 
than 30 seconds each way. A suitable cut-out is 
arranged for the tipping gear when in normal position 
and also when in full tip. A controlling handle is 
provided for controlling the raising and lowering 
gear by a dog clutch placed within easy reach of 
the driving handle on the near side of the vehicle, 
both handles are capable of being operated from the 
ground. Arrangement is made for tipping the body 
by means of a hand gear. 


THE AUSTRALIAN RAILWAYS’ GAUGE. 


Tue three Commissioners who have been studying the 
subject of a uniform gauge for the Australian railways 
have made practically the same recommendations as 
those made by a Commission of Australian railway engi 
neers in 1913. Both Commissions recommended that the 
railways should be of the standard gauge of 4ft. 8in. 
the dimension of the railways of New South Wales and of 
the East-West Transcontinental—and that all the capitals 
should forthwith be joined up by a 4ft. 8}in. railway. The 
present Commission places the cost of the former work, 
including rolling stock, at 57 millions, and of the latte: 
at from 18 to 19} millions. Progress has, however, been 
made in one very important direction ; the provision of 
a third rail or of an adjustable wheel to meet the different 
gauges has been rejected. The adjustable wheel was 
obviously a dangerous proposition, whilst the third rail 
was not as simple as it seemed. For instance, every under 
bridge would have to have its loading re-arranged ; every 
facing point would require an additional plunger and 
detector ; every point and crossing would need re-arrang- 
ing, and only those who have had practical experience of 
a mixed gauge know the trouble of putting in 4ft. 8}in. 
connections along with those for 5ft. 3in. There are, we 
believe, 4824 miles of 4ft. 8jin. in New South Wales, and 
1051 miles on the East-West Transcontinental ; 4189 miles 
of 5ft. 3in. in Victoria, and 1080 miles in South Australia ; 
5469 miles of 3ft. Gin. in Queensland, 1029 miles in South 
Australia, 3353 miles in Western Australia, 678 miles 
belong to the Federal Government, whilst 1609 miles of 
3ft. 6in. and 1070 miles of 2ft. 6in. belong to private com 
panies. 

The question of a uniform gauge for the railways of 
Australia is of added interest now because of the recom- 
mendation of the Acworth Committee—Sir Henry Burt 
excepted—that the Indian railway gauge should be stan- 
dardised. Sir Henry said that in his‘ opinion the incon 
veniences of break of gauge in India were often exaggerated 
The Presidency towns and parts of Calcutta, Bombay and 
Madras, and the port of Karachi, are all connected with 
each other and with Delhi on the same Sift. 3in. gauge ; 
while the complaint in respect of transhipment between the 
broad and metre gauges was due rather to lack of rolling 
stock than to an objection to transhipment itself. On 
these points no evidence whatever had been taken by the 
Committee. e inconveniences of transhipment could, 
of course, be removed, but only at an immense cost, which, 
in his view, would be prohibitive unless all improvement 
and development of railways were arrested for years. 


THE mine from which is obtained most of the vanadium 
ores used in the world is situated at an elevation of 
16,000ft. in the Andes, while the ore is converted into 
ferro-vanadium in electric furnaces near Pittsburg. The 
ore contains 19-25 per cent. of vanadium and 45-60 per 
cent. sulphur, and is brought down to the coast by rail. 
As the water from the mine has a greenish colour due to 
vanadium contained in it, a dam and recovery plant have 
been built on the stream that runs from the mine, and it 
is estimated that much vanadium will be recovered. 
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Restoring the Vitality of the 
Engineering Industry. 


A WHOLE-DAY conference of members of the British 
Engineers’ Association was held on Wednesday last at 
the Hotel Victoria. Mr. Nevile Gwynne (President) was 
in the chair, 

After a lengthy discussion, a memorandum for trans- 
mission to the Prime Minister was agreed to, the chief 
points of which are set out in the following statement : 


(1) The loyal co-operation of labour in a great national 
effort to revitalise our industries and commerce, which 
are the only possible sources of its own well-being. 

(2) The repudiation by the trades unions of the declared 
policy of their extremist sections to render the system of 
capitalism and private enterprise unworkable. 

(3) The institution of compulsory secret ballot by the 
trades unions. 

(4) The reduction of cost of production by amending 
the conditions affecting the output per pound of wages 
paid. 

(5) The careful consideration of a national trade policy 
more in consonance with the new conditions with respect 
to foreign competition in our home market and the raising 
of tariff walls abroad tending to shut out our exports. 


(6) The development of the home market and the con- | 


finement to this country of contracts involving the expendi- 
ture of public monies. 

(7) The development of markets within the Empire. 

(8) National economy. 

(9) Reduced taxation of wealth-productive industries. 

(10) Unemployment relief work to be of a productive 
nature to the greatest extent practicable. 


(11) The payment of doles uncompensated by work done | 


to be reduced to the minimum. 

(12) Cheaper coal, valued in terms of heat units. 

(13) Due consideration to be paid by the Government 
to the possible effects upon industry of a policy of deflation. 


(14) The taking of drastic measures to reduce the cost | 


of living, in so far as it may be due to profiteering by the 
few at the expense of the many. 

(15) A more complete and better organisation of industry 
for its good government from within. 


During the conference Lord Weir was the principal 
guest at luncheon, and delivered a carefully prepared 
speech on the economic position. He opened with a refer- 
ence to the fact that foreigners who could buy from us are 
not doing so because our prices are regarded as too high, 
and because there is an expectation that prices will fall. 
On the other hand, we are buying largely from them. 
During the last nine months we bought £19,000,000 of 
iron and steel from abroad, and in September more iron 
and steel was imported than in any similar period of our 
history. ‘‘ Let me ask,” said Lord Weir, “ which is the 
best statesmanship, to grant British credit or British 
guarantees of credit to a foreign country—yes, even to a 
British Colony—to enable it to purchase from Glasgow a 
huge bridge which will be built of imported steel, or to 
tell the British steel maker and his workers that these 
credits and guarantees will be withheld until the steel 
maker and his workers can arrange between themselves 
to produce that steel at home and give the necessary 
employment.” 

Continuing, the speaker said that British employment 
would be governed by the cost of British production. 
Apart from wage rates, wage costs were inflated to-day 
by unjustifiable working conditions. These excess costs 
were brought about by a network of conditions which had 
grown up during the last few years as a result of trade 
union pressure exercised in one form or another. All of 
them had definitely increased costs. Against this he 
failed to find a solitary example of trade union action or 
suggestion to secure any decrease in costs. 

Lord Weir then’ touched upon the effect of the shorter 
working week and the extent to which it had contributed 
to the production of the present situation. He estimated 
that the increased cost of British products last year, due 
to the shortened week, was no less than 200 million 
pounds, for output had gone down approximately in 
proportion to the hours. To reduce costs in a normal year | 
by 200 million pounds without affecting weekly earnings 
would be the most direct and immediately effective help 
which could be given to many of our industries to-day. 
Other working conditions which increased cost were the 
obstruction to systems of remuneration by result, the 
rules and regulations affecting overtime and night shift 
working, and the inelastic policy in regard to freedom of 
employment and demarcation. Taken together they con- 
stituted substantial items, and their abolition would 
involve no loss of earnings or reduction in purchasing 
power. Taken along with increased hours they would 
effect a substantial reduction in the cost of a British 
working hour without affecting the worker’s weekly pay. 

On the subject of cutting wage rates, Lord Weir ex- 
pressed his regret that wage reduction was adopted as 
the first step towards cost reduction. It destroyed the 
purchasing power and should be regarded as the one step 
in deflation which required the gravest consideration. 
If the abolition of restrictive conditions were now dis- 
cussed with the trade unions in a spirit of frankness, and 
an agreement was reached, any further wage rate reduc- 
tions should be viewed in association with the cost of 
living, subject, of course, to the possibility of drastic 
economic difficulties intervening to prevent that. 

Continuing, he said: “Since the Armistice the con- 
trolling authorities on the costs of production have been 
the Government and those who have led trade union 
policy. It is obvious that that control should have been 
exercised by the two real authorities, the employers and 
their men. The Government have practically abolished 
their control. Those who guide the workers’ policy have 
not. The industrial performance of the country is now 
a lamentable one. The Budget of 1922 will prove it so, 
and the Budget of 1923 will confirm it. Labour as a 
political movement looks to the Government to revive 
trade. They will be disappointed, because no Government 
can revive trade. On the employers and the workers 
lies the main responsibility of trade restoration, and on 
their combined performance employment depends. I 
feel that you must discharge your responsibility as em- 
ployers by telling the Prime Minister what you honestly | 


believe to be necessary to help to restore vitality to your 
industry, and by asking him to trust the workmen of the 
country by telling them the truth. Our workers have 
never yet failed in judgment on big issues straightly put 
before them,” 


CAST IRON RESEARCH. 


INVESTIGATIONS have been made during September by 
the Director of Research of the British Cast Iron Research 
Association upon the following problems submitted by 
foundries which are members of the Association. Details 
of the results are only supplied to members -— 
No. 13: Fundamentals in design of annealing furnaces 
for malleable castings. No. 14: Internal casting strains 
in castings and their correction. No. 15: Sulphur holes 
in thin castings. No. 16: Life of annealing pots, mixture 
| for. No. 17: Shrinkage and density of grey iron castings. 
| No. 18: Shrinkage and blow-holes in small castings. 
No. 19: Moulding sands for light castings. No. 20: 
Hydraulic cylinders, mixture for. No. 21: Chilled cast- 
ings, defects due to mixture. No. 22: Design of rollers, 
suitable mixture for special wheels with steel spokes. 
No. 23: Suitable mixtures for metal patterns. No. 24: 
Cupola proportions. No. 25: Briquetting cast iron and 
steel turnings for cupola mixtures. No. 26: Warping 
troubles in flat castings. No. 27: Fluxes for desulphuris- 
ing in cupola coke charges. No. 28: “ Draws” and 
shrinkage defects and their remedy. 

The following complete research works are now being 
carried out. They will occupy some time. Interim reports 
}upon them will be supplied to members as the work 


proceeds :— 

No. 1: Shrinkage defects, “‘ draws and shrink” holes 
in castings. No. 2: Sulphur holes and hard spots in 
| small castings. No. 3: Abnormal fractures and struc- 
| tures in malleable castings. No. 4: Standardisation of 
| testing methods of cast iron. No. 5: Grading of pig iron. 
No. 6: Cupola and ladle linings. No. 7: Moulding sands. 
No. 8: Motor car cylinder castings. No. 9: Alloys of 
cast iron for resisting erosion and corrosion, as in centri- 
fugal pumps, valves, pulverisers, &c. 
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Provincial Letters. 
THE MIDLANDS AND STAFFORDSHIRE. 


| 


(From our own Correspondent. ) 


The Fresh Cut in Steel. 


Tue Birmingham iron and steel market js all 
agog this week respecting the fresh cut in steel. That 
the steel makers of the kingdom should have resolved 
, upon seriously attempting to recover trade in the only 
way possible by reducing prices to the continental imported 
level is regarded here as distinctly satisfactory. The 
policy is an absolutely safe one, and undeniably i}, very 
right thing to do at the moment. The steel makers 8a\ 
| that they are surrendering profits in the hope of re-estah 
lishing the market, and not merely so, but that the new 
prices will mean taking orders at ‘* big losses ” to en: ourage 
demand. The Birmingham market freely accepts these 
professions as genuine enough in their way, but the 
| manifesto which the steel makers have put out in the 
| foregoing publicity does not weaken the original opinion 
| of the Midland trade that this week's procedure is alto. 
gether a wise one and in the best interests of trade. A 
fall in prices had to come, and there was nothing to be 
gained by prolonging the agony by delay. The new 
Midland prices now are :—Angles £10, joists £10 10s. 
tees £11, round bars of 3in. and over £12, bridge and tank 
| plates £10 10s., and boiler plates (nominal) £16. Th» 
latest reductions represent decreases of £3 10s. per ton on 
angles and joists, £3 on tees, £3 10s. on bridge and tank 
plates, £2 on round bars, and £4 on boiler plate: In 
using above the word nominal respecting the new prices 
of boiler plates, I do so since there is no production of this 
quality of plates in Staffordshire or the immediate Mid. 
lands at the present time. The new figure of £16 therefore 
applies practically to other parts of the kingdom not in 
the Mi ds. The latest cut should certainly do some. 
thing tangible to tempt heavy steel buyers into the 
market, and constructional engineers in Staffordshire and 
the Birmingham district now find themselves in a much 
better position for competing for foreign orders for bridge 
and girder work, which is such an important item in 
Midland heavy engineering manufacture, than they have 
been for a very long time past. Constructional engineers 
are encouraged by better inquiries, and as the cost of 
necessary steel material has been brought down something 
like 50 per cent. during the slump, it is expected that some 
of the business about will materialise. 


Semi-finished Steel. 

Deliveries of semi-finished steel this week from 
the Continent are almost entirely on old contracts, the 
foreign steel works not being able to under-bid British 
steel works at the new prices, although here and there it is 
still possible to buy a parcel quite favourably. The happy 
recovery of control by our home makers in billets and sheet 
bars is influencing the course of business in some of the 
finished branches. Continental competition continues 
formidable, particularly in certain branches, but supplies 
are not being pushed on the British market so freely as they 
were three months ago. British soft billets could probably 
be bought at £7 10s., though quotations range up to £9 
The recent heavy demand has been followed by a lull, 
and values have been weakened. For hard billets about 
£9 is asked. Belgian wire rods are rather cheaper than 
English, and some orders are being placed by consumers 
prepared to take the risk of very irregular deliveries from 
the Continent. 


The Drop in Iron Strip Prices. 


This week business has been done in Birmingham 
at a drop of £2 10s. per ton in iron tube strip prices 
The decrease was the result of a meeting of the makers 
last week, when a reduction from £17 10s. to £15 net was 
decided on. For some time wrought iron has been hope 
lessly out of the running, with steel strip obtainable at 
£11 to £12 per ton. The race between iron and steel 
has gone strongly in favour of steel for some time past on 
a market in which cheapness is the main consideration, 
and the iron tube strip makers have now determined, in 
vulgar parlance, to “ try to get some of their own back.” 
The older metal is popular with many tube makers, chiefly 
owing to its better resistance to corrosion, and the iron 
manufacturer therefore hopes to get a share of the strip 
business. The lower rates for Staffordshire Crown bars 
do not appear to have brought forward any more business 
Belgian mills, which can quote from £9 10s. to £10 for 


| unmarked bars, have an overwhelming advantage still. 


The orders reaching the manufacturers of nuts and bolts 
are so small and irregular that they have no choice but to 
buy their raw material in the cheapest market. The 
Staffordshire and Birmingham trades which require Crown 
iron continue unfortunately .very depressed, and demand 
at the Staffordshire iron mills is far from satisfactory. 
The best bar mills, however, are running with a fair 
amount of regularity, and the basis continues at £17 1s. 
The recent reduction of iron hoops in the Lancashire ‘is- 
trict to £17 10s. has made it difficult for Staffordshire 
makers to maintain the old rate of £20, which is no longer 
regarded as binding upon them pending formal adjust- 
ment. Demand for galvanised sheets broadens gradually, 
and the number of mills in operation is being increased. 
Prices are rather easier, 24 gauge corrugated sheets ranging 
from £18 10s, to £19 10s. in bundles f.o.b., according to 
specification. 


Blast-furnace Slump. 


The blast-furnace industry has unmistakably 
fallen upon bad times. This is more apparent as the weeks 
go on, and what,the end is to be it is difficult to decipher. 
Several of the furnaces recently lighted are stocking rather 
heavily, and, as this is a very expensive business, the 
maker has a strong inducement to get rid of his iron, even 
at a rather low figure. Values appear to be falling almost 
daily. The cheapest iron in the market appears to be 
Northampton forge at £5 or thereabouts at the furnaces. 
So few Staffordshire furnaces have started that no great 
quantity of this pig iron is available. Imported pig iron 
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still dominates the position, especially as regards foundry 
Quotations for French and Belgian irons have 
by as much as 5s. or 7s. 6d. in some cases. 
downward tendency of home producers’ prices 


sorts. 
firmed up 
With the 


the difference between British and foreign quotations has | 


been narrowed appreciably, particularly in the Midlands, 
where the freights are a more important factor than at the 
coast. ‘There is still very little encouragement in the 
state of demand to put more furnaces into blast. Some 
progress is being made in this direction, but it is reported 
to have been checked by the diversion of coke to the 
Baltic. Messrs. Hickman have}three furnaces now in 
operation, and may start others as the position becomes 
more favourable. 
Railway Rates Dissatisfaction. 
| 

There is increasing impatience among Stafford- | 
shire ironmasters of all classes alike, raw and finished, | 
over the continued high railway rates, especially as 
American competitors have had a voluntary reduction 
of 28 per cent. on the rates for carriage of iron ore. It is 
considered that a genuine reduction would be a great help 
to the iron trade in view of the more favourable position 
just now in regard to other costs. The appeal for special 
relief as regards blast-furnace materials goes to the root 
of the matter. It is plain that the average South Stafford- 
shire smelter cannot pay 40s. for the carriage inwards of 
the material to make a ton of pig iron. The Birmingham | 
Chamber of Commerce has taken the right line in concen- | 
trating on this crucial point, to which I referred last week. 
On its initiative the matter has this week been before 
the Associated Chambers of Commerce. It is generally 
held in engineering circles here that no other department 
of trade probably is suffering so grievously, and there is 
no other which would diffuse so widely the benefits of any 
relief given to it. An easing of the transport charges | 
would go a long way towards giving smelters a chance of 
recovering the trade, and in so far as it re-animated business 
in the staple industries of the Midlands, would be a sound 
return to the railway companies, for we provide them with 
more long distance traffic than any other centre. It is 
earnestly hoped that the efforts being made will meet with 
success, and until railway rates have been materially 
reduced the present dissatisfaction will continue. 





The Eight Hours System. 


The working of the eight hours’ system in the 
ironworks is a growing ground of dissatisfaction on which 
several manufacturers have made urgent appeals to the 
Midland Iron Trade Wages Board to bring the matter | 
forward for consideration. The ironmasters consider 
themselves seriously handicapped by this, among other 
circumstances, restricting output. 


“Rake and Pan"’ Dispute. 


4 serious situation has arisen in the Cannock 
Chase coalfields in consequence of the owners’ desire to 
revert to the old method of filling coal in the pits with 
rakes and pans instead of with shovels, the latter system 
having been in vogue for several years past. Great 
hostility exists among the men to the re-introduction of the 
rake and pan filling, but the employers assert that it is 
absolutely necessary that the present system should be 
done away with, as the local coal supplies contain too much 
dirt, and cannot successfully compete with the coal pro- 
duced in those areas where the rake and pan filling is in 
operation. It is reported that unless the miners of the 
district show a willingness to accept the proposal of the 
employers, notices will be served on Saturday on all the 
20,000 men in the area to terminate their employment. 
It is declared by the coalowners that two or three pits 
will have to close down completely unless the old system 
of filling coal is reverted to. In Derbyshire and Notting- 
hamshire a private conference between the coalowners 
and the miners has led to a settlement, and it is the general 
opinion here that the same happy ending will be the result 
of the Cannock Chase dispute. 


Railway Wagon Workers’ Wages. 


The abolition of the bonus of 124 per cent. payable 
to time workers and the bonus of 7} per cent. payable to 
piece workers formed the subject of a conference between | 
representatives of the Railway Wagon Building and | 
Wagon Repairing Employers’ Association and various 
trade unions at Birmingham on the 13th inst. It was 
jointly agreed to recommend the following terms of settle- | 
ment :—-From the time workers’ bonus 7} per cent. shall | 
be taken off, and the 7} per cent. bonus taken from the 
piece workers. These cuts in wages will be made in the 
following manner :—Two and a-half per cent. from all 
earnings of time and piece workers after November 7th ; 
2} per cent. from all earnings after December Ist; and 
2} per cent. from all earnings after January Ist, 1922. 
The application was the same as that made by the em- | 
ployers in the engineering and shipbuilding industries, 
the ballot on which is just now being taken. The workers 
in the railway carriage industry are therefore in a/| 
better position than is that proposed for the general 
and the shipbuilding engineering workers. While the | 
whole of the Churchill award is to be regarded as abolished, | 
many of the workers retain 5 per cent.—the reduction 
being 74 instead of 12} per cent.—and the other 5 per 
cent. continuing as a bonus. 


Germany and the International Foundry Exhibition, 


An application has been received through the | 
Ambassador for the admission of exhibitors | 
from Germany at the International Foundry Exhibition 
to be held in Birmingham next June. I learn that, having 
regard to relations which have been entered intd between 
the British, French and Belgian trade institutions, with 
regard to the scientific development of foundry practice, 
and the large prior claims upon the space at their disposal, 
it was not found possible to accede to the application. 


German 





Nuneaton Miners and Lower Wages. 


A serious position has arisen in the Warwickshire 
coalfield, which has resulted in some 1200 miners being 
&ven notice, Stanley Bros., Limited, who are the owners | 


| conditions is very unusual ; 


| is always seeking liquidation. 
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| of the Nuneaton and Charity Collieries, announce that 
| owing to losses in working these pits will close down in a 
| week’s time unless the miners are prepared to accept a 
| reduction in wages. In a lengthy notice posted at the 
pit head the managing director, Mr. Mitton, points out 
| that a grave position has arisen in the affairs of the com- 
pany, and it regrets that the present conditions cannot 
|goon. The directors are willing to endeavour to keep the 
| pits going on the expiration of the notice on a daily arrange- 
ment as follows: ‘* That the basis charter price for getting 
coal be reduced by 3d. per ton,” and “ that the workmen 
agree to allow each week's loss to be deducted during the 
| following week, the first week to be at the rate of ls. 2d. 
per shift, which is based on the total shifts worked for 
for a full week of six days.” If the pits can work a full 
six days and prices are not further reduced, Mr. Mitton is 
hopeful of being able to reduce the amount of 1s. 2d. per 
shift. The Warwickshire Miners’ Association has met the 
company, but up to the time of writing no decision has 
been come to. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


THERE are rumours of changes at hand in the 
iron and steel markets, and everyone is willing to admit 
that very great changes are necessary if this country is 
to hold her old position of prominency in the iron trade 
of the world. The struggle against a return to more 
moderate profits, in this as in all other kinds of business, 
has been far too prolonged, but the enormous economic 
pressure of the times is telling upon the most obstinate. 
Whether the changes at hand will lead to the break up 
of some of our more foolish combinations remains to be 
seen ; but there are now a great many people who do not 
believe, as they used to do, so implicitly im the ultimate 
benefit of restrictive combinations. Liberty is sweet, 
even to the manufacturer, although perhaps he sometimes 
finds it irksome when enjoyed by other people. 


Metals. 


The recent slight improvement in the copper 
market seems to be passing away again after a very brief 
spell, and the attempt of the Americans to boost the 
prices has failed once again. In the end, no doubt, it 
will meet with success, and its failure does not do very 
much harm in these days of depression, simply because 


| the market is so low that it cannot be injured very much, 
|} no matter what is done prematurely to get it up. 


The 
price of best selected copper dropped back as low as 
£68 10s. per ton at the end of last week; that is to say, 


| the lowest price quoted was at that figure. As a rule, 
| however, 
| selected much under £70. 


consumer could not get best 
Electrolytic copper has been 
a little easier, but the difference between it and best 
select ingot is still far too great. It is said that trade 


the ordinary 


| with consumers of copper in this country has been a 


little better, but it is difficult to find any satisfactory 
evidence of this, and one would be more inclined to believe 
in it if there were a bigger difference between the prices 
of standard and of refined copper. A contemporary 
states that Rio Tinto copper is being sold as a delivery 
against standard contracts, and this does not seem to 
support the theory that the demand from consumers of 
copper is any better. The trade with the Continent has 
declined to a certain extent, but Germany is still the 
largest buyer, in spite of the state of the exchange. There 
are reports that the Government brass scrap is rapidly 
coming into the market, which seem to indicate that the 
lucky buyers of this material are not much afraid of the 
efforts to upset their contract. Whether they are selling 
at a moderate profit or whether they are getting a modest 
100 per cent. does not seem to be known at present. The 
prices for manufactured brass and copper have not been 
changed up to the time of writing ; and there is no indica- 
tion that the manufacturers are beginning to be ashamed 
of the margin of profit. In the tin market there has been 
very little change, and one is a little surprised on looking 
back to find that prices for tin have now been steady for 
nearly three months. Such a period of quiet market 
but probably the truth is 
that any little increase in the demand for the metal is 
immediately counteracted by an increase in the supply. 

ere is no doubt quite a large amount of dear tin which 
There is certainly a better 
demand from the tin-plate trade, but one doubts whether 
there can be any increase in the engineering demand. 
Lead has been very firm, and has slightly improved in 
price during the last few days, although the advance is 
only very slight. Perhaps the consumers of lead have 
allowed their stocks to get too low, waiting for the fall 
which does not come. Spelter is quite a firm market, and 
the demand from the galvanising trade slowly increases, 
while, on the other hand, Germany does not show any 


| inclination to sell for export. 


Pig Iron, 


There is no material change in the Manchester 
market for foundry iron at present. The demand comes 
in driblets, and as there are no large orders to be placed, 


| it is not worth while for makers to offer concessions in 


the prices. No. 3 Derbyshire foundry pig is quoted 
variably from £6 10s. to £7, delivered in Manchester. Cleve- 
land No. 3 is not very plentiful, and would not be any 
cheaper for the Manchester consumer. One hears occa- 
sionally cf lots of foreign pig iron which come in a little 
cheaper than Derbyshire; but the difference is not now 
great enough to induce those who are not accustomed to 
it to buy. There is a general belief amongst consumers 
that foundry iron has yet to come down considerably. 
The state of demand for pig iron throughout the country 
is shown by the fact that the make last month was only 
about a fifth of the normal, and yet there is no scarcity. 


Finished Material. 
The big “cut 


” 


in finished steel prices was 


foreshadowed by the meeting held at the end of last week 
by the associated steel producers. It was expected that 
drasticjalterations would be made, and the expectation 
has not been disappointed.*; The reductions range from 
£3 to £3 10s. per ton, and have certainly not come before 
they were needed. One does not criticise the prices for 
steel bars and angles, which are probably low enough now 
to check the flow of orders to the Continent; but the 
price of steel boiler plate is still unnecessarily high, even 
at the reduction of £3 to £4. Steel bars at £10 are about 
£2 above the continental price, but then there is in many 
cases about £1 to be allowed for carriage, and it is possible 
that the quality may be worth something, besides the 
certainty of getting prompt delivery. The general con- 
sumptive demand for British steel may therefore be 
expected to improve so far as the condition of industry 
will allow. 


Scrap. 

Foundry scrap is in much the same condition 
as before. There is not a very good demand here, and 
the competition for orders is apt to bring the dealers’ 
prices down a little, but really fine scrap is helped by the 
dearness of Scotch pig iron in this district. Steel scrap 
should now begin to improve if the steel works of the 
country are able to secure larger orders. The price had 
been got down so low that there is a margin for a rise, 
even although the finished steel prices are so much lower. 
Wrought scrap is awaiting a revival in the demand for 


finished iron. 
Lancashire Efforts to Resuscitate Trade. 


Although in the textile trades of this district 
there is said to have been some slight improvement 
recently, the position in the engineering industry still 
remains bad, and the number of persons out of employ- 
ment shows no sign of diminution. In all engineering 
works notices have been posted up of the employers’ 
decision to reduce wages at the end of the present month 
by the first third of the 12} per cent. war bonus. The 
employers are very firm in their decision that, in the 
interests of the trade of the country, no further dallying 
with this matter is possible. All engineering concerns 
now thoroughly réalise that the prices of their products 
must follow the general trend downwards, if there is to 
be any revival in trade, and although the trade unions 
are said to be equally determined to resist this reduction 
in the scale of payment, I have reason to believe that a 
majority of the saner members among the engineering 
workers now see that it would be folly to resist further 
in this matter. Through the medium of their works 
committees some firms are now taking their employees 
more into their confidence than formerly with regard to 
their difficulties and the state of their order books. By 
so doing the efforts of the Bolshevik element in the shops 
can be perhaps better frustrated than by more aggressive 
means. I feel sure that a large majority of the men would 
willingly accept the proposed reduction if the course 
outlined above were more generally adopted. But some- 
thing more is necessary to re-establish industry than 4 
mere reduction in wages. There is a growing feeling 
amongst the commercial leaders in Manchester that one 
of the most beneficial steps which might be taken is that 
of endeavouring to arrange for the cancellation entirely 
or partially of inter-allied indebtedness resulting from 
the war. This, it is felt, would prove a practical step 
towards the amelioration of the existing chaotic con- 
dition of foreign exchanges, which is undoubtedly largely 
responsible for the present dislocation and consequent 
unemployment. At «a conference of the Manchester 
Chamber of Commerce a few days ago, which was attended 
by most of the local members of Parliament, the whole 
question of trade re-establishment was reviewed, and 
there was a unanimous opinion expressed that on the 
financial side much more could be done to help British 
traders by the banks, which, it is argued, are erring on the 
side of caution. A further inflation of the national currency 
would, it was agreed, only bring about a still more serious 
phase of the present depression. The stabilisation of 
wages for a definite period is regarded as one of the most 
beneficial aids to trade improvement, and this is a matter 
on which there is general agreement in engineering circles. 
Provided the trade unions will accept the present wages 
proposals, there seems to be no good reason why the last- 
named recommendation should not be given immediate 
effect to. 

Barrow-rn-Furngess, Thursday. 
Hematites. 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland has not changed in 
any way since last week’s report. There are four furnaces 
in blast in each part of the district, and for the moment 
they are deemed sufficient to meet the position. There 
is a demand for iron and some business has been done, 
but there is no rush of orders, and there cannot be until 
such time as existing conditions have improved and 
smelters are in a position to meet the requirements of 
users of iron in the matter of price. A fair tonnage of 
iron is now being consumed in the district by steel makers. 


Iron Ore. 


On Monday the Barrow Steel Company re- 
opened its Anticross Mine, near Dalton-in-Furness, 
100 men being started, but the Park and Yarlside mines 
remain idle. At Roanhead a steady tonnage of ore is 
being raised. In Cumberland, both at Hodbarrow and in 
the Cleator and Egremont districts, the pits are fairly 
busy. The demand is easy and confined to local users. 


Steel. 

In the steel trade there is a fair amount of activity 
to report, both at Workington and Barrow, and finished 
and semi-finished iron is being turned out. The steel 
foundries at Barrow are fairly well employed, but the 
demand for steel of all descriptions is easy, and there 
will be no betterment until much lower rates can be 
quoted and foreign competition met. 


Fuel. 


The demand for coal is easy all round, and for 





coke there is only a limited request. 





























































SHEFFIELD. 
(From our own Correspondent.) 


The Sheffield District. 


Tue traders of this district are still awaiting 
the revival of buying which so many public men have 
been declaring to be at hand. The outlook for a partial 
improvement is undoubtedly better, but it has not yet 
been translated into orders of work. It is true that there 
is rather more being done in some branches, and a few 
firms are succeeding in keeping their works going, at any 
rate for a part of the week. Inquiries are not only increas- 
ing in number, but some of them suggest that they will be 
followed by orders. The heavy engineering works are 
just completing valuable contracts, and hope to book 
further overseas business from inquiries which have 
recently come in. The open-hearth steel trade is working 
at less than a third of its capacity. I should say that 
the position of the crucible steel branch is even worse, 
the effect of the comparative absence of buying being 
accentuated by the existence of considerable quantities 
of high-speed steel from munitions stores. People who 
speculated in buying big lots of this material from the 
Government a year or two ago found that the demand 
for it soon disappeared, and they are now trying to get 
rid of it at a heavy financial sacrifice. A moderate business 
is being done in steel for the various goldfields, but 
the railway steel departments have never been so quiet 
before. India, South America, and South Africa, usually 
the largest buyers of axles, tires, springs and general 
stores, are only getting a proportion of their requirements 
supplied in this country, the remainder having gone to the 
European makers because they could offer lower prices. 
The great steel centre in North Lincolnshire is practically 
at a standstill, although it is hoped that the revival of 
the tin-plate industry will enable some of the furnaces 
there to be started on tin-plate bars. An additional furnace 
at the Parkgate works has been put into commission. 
Rolling mills report rather more activity than for some 
time past. No considerable business is coming forward 
from the motor industry. French buying of steel material 
is limited to small quantities of commodities which are 
indispensable to certain industries in France and which 
are only procurable in Sheffield. France is making her 
own tool steel, and can buy some small tools from her neigh- 
bours far more cheaply than British goods would cost. 
The sentational reduction in the value of German currency 
has created much uneasiness here. People are wondering 
what the effect of the movement may have upon the 
international economic position, and much uncertainty 
exists as to this point. 


More Price Reductions. 


Further reductions of from £2 to £4 per ton in the 
prices of nearly all descriptions of manufactured steel 
were announced last week-end. Basic hard billets are 
down £1, basic steel rods £1, and acid steel rods £2 per ton. 
The quotations for these latter materials are now less 
than half the prices in 1919 and 1920. The price of basic 
soft billets is not now controlled by the Association, and 
there are wide variations in quotations. We have seen 
the price as low as £7 10s. and as high as £9. The former 
tigure compares favourably with continental quotations, 
and should divert buying to British works, since the 
quality of the home material is more reliable and delivery 
more prompt. British wire rods continue to be sub- 
stantially higher than foreign, but the margin has under- 
gone considerable contraction lately. The consumption 
of rods in England is small because the wire factories are 
working less than a third of their capacity, exports being 
on a limited scale. All trades using metals in various forms 
report the constant receipt of advices of price reductions. 


Building. 

Very little is being done in placing orders for 
new building works, whether for domestic or industrial 
purposes, and on the completion of the various municipal 
housing programmes a spell of inactivity in the building 
trade seems inevitable. Public opinion is now running 
strongly in favour of more municipal building as a means 
of finding profitable work for the unemployed, and as an 
alternative to the dole system of relief to those who are 
unable to earn anything. The costs of building 
dwelling-houses are falling rapidly, and further big 
reductions in builders’ ironwork and such materials as 
bricks, slates, and tiles are said to be impending. The 
possibility of building a house at a reasonable cost should 
stimulate a little more speculation in the direction of new 
dwellings by members of the public. 


Tool Steel. 


The associated makers last week reduced their 
minimum prices of high-speed steel containing 18 per 
cent. tungsten from 3s. 9d. per pound to 3s. 3d, per pound, 
and of steel containing 14 per cent. tungsten from 3s. to 
2s. 8d. per pound, This cut was considered by users as 
being long overdue having regard to the heavy deflation 
of the materials used for making high-speed steel, par- 
ticularly tungsten, which is below the pre-war cost. As 
makers have been heavily stocked with materials bought 
at the top of the market, their actual costs of production 
have not decreased appreciably. In one direction they 
have gone up. The adoption of the forty-eight hours’ 
working week does not fit in with the melting and fabrica- 
tion of high-grade alloy steels, which processes require 
ample time and great care. In endeavouring to make 
these manipulations accord with the shorter day a good 
deal of the steel is spoiled, and the proportion of wastage 
went up considerably after the change referred to came 
into operation, and remains high. The financial loss 
occasioned by the wasting of steel costing 3s. per pound is 
@ serious matter. Makers also have to realise that the 
prices of alloys are on an artificially low basis, being well 
below those at which they could be produced. , They are 
at the prices at which holders of stocks, both importers 
and users, have sold out under financial pressure. As this 
unloading policy cannot go on indefinitely it is fair to con- 
clude that prices will rise when anything like normal 
conditions obtain again 
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Safeguarding of Industries. 


Surprisingly little interest is being taken locally 
in the Safeguarding of Industries Act. in view of the fact 
that many branches of trade are being hopelessly undersold 
by foreign makers, owing entirely to the effect of the 
exchanges. A probable explanation is that the maximum 
duty of 334 per cent. which can be imposed under the Act 
upon ported goods is insufficient to keep the latter out 
of our ports. Some articles of German cutlery and tools, 
for instance, are being offered at 50 per cent. and upwards 
below local prices. Makers are saying that to give them 
any relief from the present abnormal competition the duty 
would have to be at least 100 per cent. As the value of 


the German mark keeps dropping, German goods could be | 


reduced to a considerably lower level than they stand now. 


In such commodities as edge tools and machine knives, | 
foreign competition is not serious, and the same may be | 


said of electro-plated goods, except in export markets, 
where the German has captured the bulk of the trade. 
The competition in certain descriptions is such as would 
qualify for the tariff clauses of the Act to be brought into 


operation, and it is probable that in the course of time | 


several local applications will be made to the Board of 
Trade to set the machinery of the measure in motion. The 
recent violent fluctuations of the exchange and the narrow- 
ing of the margin between British and continental prices 
of pig iron and steel billets, wire rods, &c., is perhaps 
causing traders to hold their hands in connection with this 
matter. 


A New Works at Leeds. 


In these days of industrial depression and unem- 
ployment it is cheering to be able to record progress and 
development in any branch of industry, and that there 
are in our midst those who have sufficient confidence in the 
future to make preparation for the revival in trade which 
we all hope will not be long in coming. A case in point 


is the building of new works by Ingleby and Co., Limited, | 


electric dynamo and motor manufacturers, on a site of 
approximately 10 acres adjoining Old-lane, Beeston, 
Leeds, which less than two years ago was a field under 
cultivation. The works, which were formally opened a 
week ago by the Lord Mayor of Leeds, consist of two 
buildings, the larger of which comprises the offices and large 
machine shop of structural steel arranged for overhead 
travelling crane, the other building including a tool shop as 
well as a winding department and stores for finished motors 
and other materials. The works, which are intended for 
the manufacture of electric motors for industrial purposes 
ranging from } to 200 brake horse-power, were designed 
by Mr. J. C. B. Ingleby, the elder of the two brothers 
Ingleby, who commenced business in rented premises in 
Elland-road, Leeds, in 1908. During the war this became 
a controlled establishment, and supplied a large number 
of motors to the Government factories. Special attention 
has been paid in the construction of the new buildings to 


light, ventilation, and heating, and a most important | 


feature is the way the works have been laid out for future 
extension. One or more bays can readily be added to the 
main building at comparatively small cost, there being, 
of course, ample land available on the site. I may add 
that over 25 per cent. of the whole number of employees 
and staff are ex-Service men. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Record Price Cuts. 


THE outstanding feature of the trade situation 
this week has been another drastic cut in steel prices. A 
revision has been expected for some time past, but few 
anticipated the sweeping reductions which have now been 
made. Steel plates, angles and sections have been lowered 
by £3 10s. per ton and boiler plates £4 per ton. These are 
reductions of an extent unprecedented in the history of 
the trade, and are only made in the hope of reviving 
stagnant industry. Even at the old prices manufacturers 
declared that they were selling at a loss, but substantial 
reduction in cost of production appears to be at hand, 
and this fact no doubt has influenced them in the step 
they have taken. The rapidity of the fall in prices will be 
seen from the following comparative table of prices 
prevailing now and at the beginning of the year :— 

Price on Jan. Ist. 
£ s. ad. 
2410 0 
29 10 0 
24 0 0 
24 0 0 
2 0 0 
25 0 0 
3 08 68 
23 0 0 
24 06 0 
27 lv 0 


Present Prices. 
S a 4, 

10 

0 

10 

0 

10 
10 
10 
10 

0 
14-0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Steel re 4 plates. . 
Steel boiler plates 
Steel joists .. 

Steel angles. . 

Angles, tees and 
Heavy steel rails 
Fish plates .. .. 
Medium billets 

Hard billets , 
Common iron bars 


oe ° 


A Brighter Outlook. 


The trade outlook in the North of England is 
certainly brighter than it has been for some considerable 
time past. It cannot be said that there has been any 
great revival in business, but a careful examination 
justifies the hope that industry is beginning to turn the | 
corner, and although no sudden transition from poverty | 
to prosperity can be expected, there are not wanting 
signs that trade is being gradually restored. Further | 
progress in the direction of a restoration of industrial | 
activity has been made this week by the blowing in of | 
another blast-furnace, and others are in preparation for 
being put into operation. There are now nineteen blast- | 
furnaces operating in the Cleveland and Durham area. | 


Cleveland Iron Trade. 


The position of the Cleveland iron market does 
not show much improvement on the week. A _ better 
inquiry is reported, but the actual business transacted is 
on the smal! side. A further step has been taken in the | 
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| direction of reducing the cost of production by the low 
| ing of the railway conveyance rates for iron ore and li ~4 
| stone. No action has yet (been taken ¥ regarding we 
| transport charges, and in the case of iron and lenaeie 
| the reductions, which range from 16 to 20 per cent oa 
| certainly less than was anticipated. Still they pe 
some measure of relief and bring a step nearer the - 
| starting of the furnaces. A furnace has been lighted =o 
this week{at the Linthorpe-Dinsdale ironworks {or the 
| production of spiegel, and another furnace is being ~ 
into operation at Carlton on ferro-manganese. = 
of No. 3 Cleveland pig iron is still maintained at 129. 
and No. 1 is 125s. for home use. In each case a premium, 
of 5s. per ton is asked for export. Makers firmly refs, 
to take less than 119s. for No. 4 foundry, but that ig a 
price consumers are not prepared to pay. The reduction 
of No. 4 forge to 112s. 6d. f.0.t. or 125s. including delivery 
| charges in Scotland, has led to only very smal! n 


<- 
The Price 


sales. 
| and mottled and white iron are on the market for offers, ' 


Hematite Pig Iron. 


The recent drop of 5s. in the price of East Coast 
| hematite brings the price of mixed numbers down to 
125s. per ton, at which figure East Coast hematite ix the 
cheapest in the country. Business has been attracted 
from South Wales, but the output still rather exceods the 
| demand, and makers are inclined to press sales. 


Iron-making Materials. 


The iron ore trade is almost lifeless. Nobody 
is buying and prices are drooping. Best Rubio ore of 
50 per cent. quality is now about 27s. 6d. delivered in the 
Tees. Coke prices do not recede as consumers would like, 
For the best brands of furnace coke 35s. per ton delivered 
is still the minimum price, but quite average kinds might 
be bought at 32s. 6d. per ton delivered at the works, 
That, however, is regarded as too high a figure for the 
ironmasters to pay. 


Manufactured Iron and Steel. 


The substantial reductions in the prices of stee! 
manufactures have rekindled hope of a revival in the 
industry. There is a firmly held belief amongst manu 
facturers that a very large volume of orders has been held 
up owing to the falling market, and that once stability 
is established and confidence restored, these orders will 
be released. This, no doubt, has prompted makers to 
face the big sacrifice involved by these reductions. They, 
however, mark the utmost limits to which the makers 
can go in the direction of meeting consumers’ views as to 
price. That being so there is now nothing to be gained 
by further waiting, and if buyers can be convinced of 
this, business will speedily improve. 


The Coal Trade. 


The coal situation is not materially altered by 
Sir William Plender’s award respecting October wages 
So far as Northumberland and Durham are concerned, 
wages are likely to remain pretty much where they are for 
the present. This, however, does not relieve the colliery 
position, which is as bad as it could well be. As things 
are just now, the prices quoted do not cover the cost of 
production, and seeing that the wages bill is to be un 
changed, it is difficult to see how the expected reductions 
can be effected, which means that there can be no recovery 
in trade yet. The position at many collieries is very dis 
couraging. The orders in hand are being rapidly worked 
off, while the bookings at present and for a considerable 
time past have been of the most meagre description. 
Buyers both for home and overseas shipment refrain from 
covering their forward requirements, the determination 
being quite evident that until they can buy at much lower 
figures than at present ruling, they will go on taking the 
absolute minimum quantity so as to come on to the 
market at the most favourable time, which, of course, 
will be when a heavy reduction is made. There have 
been, however, several efforts made to test the actual 
possibilities with definite business, and in addition to 
purchases for the French railways and for Scandinavian 
gasworks, it is understood that local gas companies have 
purchased supplies of good class Durhams for prompt and 
early delivery next year. The price is said to be about 
22s. 6d. f.o.b. or free on rail. Best steam coals are nominally 
steady at recent figures. Smalls are scarce and practically 
unobtainable, except when combined with a proportion 
of screened sorts. The trade in household qualities 1s 
abnormally quiet, whereas it ought to be brisk at this 
period of the year. The coke market shows little altera- 
tion from last week. Gas coke is in good demand and 
firmer, but foundry and furnace kinds are slack. 


New By-Product, Works. 


An extensive scheme for the development of 
by-product works is being undertaken by the Walbottle 
| Coal and Fire-clay Company. For the purpose of its 
scheme, the firm is negotiating for an additional area of 
land on the banks of the Tyne. New and costly electrical 
equipment is being installed, together with workshops, 
and the entire plans will involve exceedingly heavy 
outlay. Samples of the mineral produced at both pits 
owned by the firm have been subjected to analysis, and 
it is proposed to put the whole of the ample supplies 
through by-product plant. The estimated rate of carbon!- 
sation in the near future at these works is at least 200 
tons per week. 


SCOTLAND. 
(From our own Correspondent.) 
More Inquiries. 


TuovuGcH trade generally remains more or less 
under a cloud, certain signs here and there appear to 
indicate brighter prospects in the near future. Inquiries 
for all classes of material are more prolific and indicative 
of sadly depleted stocks abroad as well as at home. Prices. 
too, are steadily dropping, and with wages undergoing 
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readjustment in practically all trades, there seems better 
prospects of cheapening production. Reports of a stiffening 
in continental prices are causing some satisfaction, and if 
based on fact, will help to lessen the gap between home 
and competitive quotations. 


lronfounders’ Wages. 


During the past week a conference was held 
between representatives of the National Light Castings 
jronfounders’ Federation and of the Joint Committee of 
Light Metal Trades Unions, the Central Ironmoulders’ 
{ssociation, the National Union of Foundry Workers, the 
United Patternmakers’ Association, and the General Iron 
Fitters’ Association, with regard to the withdrawal of the 
Ministry of Munitions bonus of 124 per cent. and 74 per 
cent. affecting time and pieceworkers respectively. The 
following agreement was arrived at :—({1l) A reduction 
of 4) per cent. on time and 2} per cent. on piecework 
from Monday, October 31st, 1921; (2) a further similar 
reduction from Monday, December 5th, 1921; and (3) 
a third reduction on similar lines from January 2nd, 1922. 
It was agreed that no application for any further reduction 
in wages would be made prior to May Ist, 1922. 


Another “‘ Break-away of Miners." 


Some weeks ago a movement was inaugurated 
among miners in Lanarkshire towards founding a new union 
in opposition to the Scottish Miners’ Association, and 
during the past week another movement of a similar nature 
was reported from West Lothian. This latest breakaway 
has originated at Stoneyburn, and already officials have 
been appointed. The new organisation is called the 
Stoneyburn and District Colliery Workers’ Association. 
Mr. Strickland, the elected president, said that the time 
was ripe for setting up a less expensive organisation than 
the Scottish Miners’ Association. Those in favour of the 
new union held that in the past money had been squandered 
on useless conferences. The officials intend holding meet 
ings throughout the Lothians and Lanarkshire, realising 
that the movement can only succeed on a national basis. 
Mr. Strickland thinks that 6d. per week would be an 
ample contribution, and in time might be reduced to 3d. 


Pig Iron. 


Business in Scotch pig iron continues very slow. 
Few home consumers are in a position to purchase except 
on a very meagre basis, while export is still lifeless. There 
are eighteen furnaces in blast in Scotland, sixteen of which 
are making foundry quality, while the remaining two 
are producing hematite. The present demand is not 
sufficient to absorb the output. 


Steel and Iron. 
There ts hardly any thing fresh to report regarding 
the Scotch steel and iron trades. The former is extremely 


dull, and apart from a litthe movement in black and gal- 
vanised sheets the works are hardly booking a fresh order. 
Inquiries, however, still indicate plenty of business when 
The finished iron departments are in a 
sunilar position Bar iron mills are irregularly engaged, 
and orders are very limited indeed. Generally speaking, 
few buyers are in the market with firm orders of any con 
Exports, also, are exceedingly light. 


prices are right. 


4 (puenm . 


Coal, 


The Scotch coal trade continues in a most uncer 
tain state. Signs of improvement are not altogether 
lacking, but the growth of business is very slow. In the 
western district, where in normal times the turnover is of 
“a general nature, things are extremely slow. Industrial 
fuels are neglected, and shipments are far from heavy. 
Railways and municipal concerns are buying cautiously, 
and laying in of stocks is not indulged in. House coal is 
busier, but buying is not extensive enough to affect the 
market appreciably. In the Lothians and Fifeshire, where 
export is the chief source of distribution, conditions show 
a little improvement, while inquiries indicate further 
development. In the former district foreign clearances 
bulked larger than for many weeks back, while from the 
latter a number of small steamers have cleared for near 
foreign ports. Aggregate shipments for the week amounted 
to 193,966 tons against 164,644 tons in the preceding week, 
and 330,072 tons in the same week in 1913. 


Employment and Wages. 


Employment in the Scottish coalfields averages 
from three to four days per week. In several areas wages 
have already been cut, but under Sir William Plender's 
decision considerable readjustment may be necessary. A 
prominent official in the men’s union has said that the 
reduction in Scotland will average 1s. per day, and if such 
turns out to be the case, the workers in the areas referred 
to will be entitled to have certain sums refunded. Scottish 
owners generally do not regard Sir William Plender’s 
decision as likely to promote an economic basis of working. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coalowners and Miners’ Wages. 


SINCE writing a week ago the air has been cleared 
to a large extent regarding the disputes which existed 
between the coalowners, the Mines Department and the 
miners. In the first place there was the dispute between 
the coalowners and the Mines Department regarding the 
extent of the liability of the former for the miners’ wages 
for September. At the beginning of the month the owners 
thought that their liability would be 46.34 per cent. on 
the 1915 standard rates, but the Mines Department con- 
tended that the owners’ percentage should be 97.57 per 
vent. Subsequently when the full figures for July became 
available, the owners arrived at the calculation that their 
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responsibility would be 72.6 per cent. Events have 
proved that the coalowners were justified in their view, as 
Sir Wm. Plender, the independent chairman, has given 
his award in their favour, and has declared that the 
percentage for which the owners are liable during Sep- 
tember is 72.6, subject to adjustment. Since then it has 
been found that, as a matter of fact, the owners’ actual 
liability is only about 68 per cent., which, as compared 
with the Mines Department's figure represents between 
2s. 3d. to 2s. 6d. per ton to the coalowners. Unfortunately, 
however, many owners made serious losses during Sep- 
tember, as they had based their selling prices on a per- 
centage of 46.34 on the 1915 standard rates. The second 
dispute was between the coalowners and the miners 
regarding the wage rate for the current month, and here 
again the decision of Sir Wm. Plender is in favour of the 
coalowners and against the miners. The owners originally 
made a provisional offer of 51.68 per cent. on the 1915 
standard, but the men’s leaders held that the rate should 
be 112.81 per cent., and that the July profits should be 
taken into consideration in determining the general wage 
rate for October. Sir Wm. Plender, however, did not 
share this view, and in effect decided that the October 
wages must be based on the proceeds of the industry 
for the month of August only. Consequently, when the 
Conciliation Board met on Tuesday and the report of 
the joint auditors was received, it was found that the 
wages for this month were 79.03 per cent. on the 1915 
standard rates, or an increase of 27.35 per cent. above 
the wages already in operation. The men’s representa- 
tives were naturally disappointed, although they accepted 
the auditors’ certificate, They, however, protested against 
the action of the coalowners in obtaining a decision from 
Sir Wm. Plender upon what they described as a “* tech- 
nical rendering of the agreement nullifying the promise 
made by them during the negotiations that they were 
prepared to forego three months’ profits." The men 
asked that the restrospective pay due under the decision 
should be paid this week-end, and the owners announced 
that telegrams had already been sent to the colliery 
owners requesting them to pay as soon as possible. The 
position, however, is that coalowners are responsible this 
week for a higher wage than that paid in any month since 
the national strike. For July and August their liability 
was 29.5 per cent. on the 1915 standard rates; for 
September it was approximately 68 per cent; and now 
for October it is 79.03 per cent. The question is whether 
the coalowners can stand this increase. Certainly coal 
prices cannot be reduced, as they are already below cost, 
and many owners will have to determine whether it is 
not preferable to stop working, which is a very serious 
contingency in view of the existing amount of unemploy- 
ment. As matters now stand, the general wage rate will 
fall next month practically to the minimum under the 
national agreement, which will undoubtedly raise an 
outcry on the part of the miners, who contend that they 
are not now getting a living wage, particularly as so much 
short time is being worked. 


Suggested Remedies. 


It is becoming evident that labour leaders are 
coming to appreciate more clearly the seriousness of the 
position of the coal industry, and several of them have 
recently propounded remedies for partially solving the 
present difficulties. Major Watts Morgan has been 
engaged impressing upon the Ministries of Labour and 
Health the importance of allocating whatever money was 
to be granted to South Wales towards keeping the collieries 
at work, even if it meant a credit advance up to 10s. per 
ton being granted, to enable employers to produce coal 
at a price which would permit them to compete in the 
markets. This, he contends, would be better than spending 
half that amount on the widening of roads, &c. Miners’ 
leaders, however, have an unfortunate knack of falling 
in with views often advocated by others at a time when 
the opportunity for putting them into operation is not so 
favourable as might be the case. This is so, for instance, 
in the case of the extremist leader, Mr. A. J. Cook. Ata 
time when the demand for coal was abnormal, it was 
frequently urged that the double shift system should be 
put into force, but labour opposed this. The ca’ canny 
system, if not actually advocated by the leaders, was not 
denounced, but now when there is scarcely any demand 
for coal, Mr. Cook suggests that to deal with the un 
employment problem there should be a general distribu 
tion of work through the coalfield, which would mean 
short time for nearly every man, and, as an alternative, 
he would urge the adoption of the double shift system as 
affording a partial solution of the problem. The intro- 
duction of this system, he says, would assist also in reduc- 
ing the cost of production and enable coalowners to sell 
at a reduced rate without resorting to a further reduction 
of the men’s wages. This admission on his part is interest- 
ing, and will no doubt be useful when the demand for coal 
expands sufficiently to justify owners in pressing for the 
introduction of the double shift system. As a matter of 
fact, at two or three collieries this week the system has 
been adopted in the Tredegar Valley district, and doubt- 
less will be extended. 


Railway Rates and Charges. 


A report issued by the secretary of the South 
Wales Coalowners’ Association to the members states 
that a Committee of the Mining Association of Great 
Britain is now preparing the case to be presented on 
behalf of the coal trade of the country to the railway 
companies in reference to a reduction of railway and dock 
charges. It is hoped that an interview will take place 
with the Clearing House within the next fortnight. From 
information received, it is apparent that the railway 
companies are at present considering the question of 
some reduction in railway rates on coal. The interview 
with the local railway and dock companies to discuss the 
question of the serious effect which the existing rates and 
charges have on the f.o.b. cost of coal in South Wales 
took place in London on the 12th inst. It was arranged 
that a small committee of representatives of the coal- 
owners and of the dock companies should be appointed 
to consider forthwith the question of dock charges at 
South Wales ports, having regard more especially to their 
relation to charges at ports in other parts of the country. 
This committee will commence its sittings at once. 





Shipping Facilities. 

Reference has been made on numerous occasions 
to the great need for improved facilities at South Wales 
docks. This and the question of the heavy charges were 
fully discussed at a meeting of the Cardiff Chamber of 
Commerce this week, when it was announced that about 
£500,000 would be spent at the Cardiff docks when the 
grouping arrangements were completed. It was empha- 
sised that the dock and railway authorities should keep 
ahead of present needs, and numerous illustrations were 
given of the disadvantages under which the trade laboured, 
both as regards charges and the delays incurred. It was 
stated that it took six days to load a ship in Cardiff, as 
compared with four days in Gibraltar, while at Port Said, 
with hand labour, the ship was dealt with in half the time 
it took at Cardiff. Another member said his firm had sent 
four ships to the Tyne, where the charges were lower, 
and he had a note from London containing a communica- 
tion from New York saying that “* Wales was too expen- 
sive and too slow.” As an instance, he gave the case of 
a ship taking nine days to secure bunkers at Barry. The 
members passed a resolution that the time had arrived 
when steps should be taken to revert to the shipment of 
coal during the full twenty-four hours of the day, as 
against sixteen now in operation, and a committee was 
appointed representing the coal exporters, shipowners 
and coalowners to collate information and take necessary 
action to bring about increased efficiency and lower dock 
rates and charges. 


Tin-platers’ Wages. 


The auditors’ ascertainment of the average price 
of steel bar, which regulates wages on a sliding scale basis, 
for the three months of July, August and September last, 
shows the figure to be £8 5s. 34d. per ton. The effect is 
a reduction of the men’s bonus to a percentage of 7.5, 
as against 45 at the last ascertainment. In January last 
the percentage was at 133.75. The percentage of wages 
will therefore be, as from November 6th, only 7.5 per 
cent., this being a fall of 126.70 per cent. from the begin- 
ning of the operation of the sliding scale in January last. 
The reduction has caused no little amount of feeling among 
the workmen. Last month the men’s representatives on 
the Joint Industrial Council urged that the operation of 
the sliding scale should be suspended, but the employers 
unanimousiy held that the agreement could not be 
altered. 





Shipping Sensations. 

Although not unexpected, two shipping sensa 
tions at Cardiff have occurred since 1 wrote a week ago. 
In the case of the Western Counties Shipping Company, 
Limited, all hopes of a scheme being possible to tide the 
company over its financial difficulties have been aban- 
doned, and the result is that two and a quarter million 
pounds in ordinary shares are lost, while the holders of 
the £800,000 debentures will scarcely get half their money 
back. The company had a capital of £3,500,000, and 
purchased the Moor Fleet of thirteen steamers and the 
Sutherland Fleet of eleven steamers, the total cost being 
£3,700,000. Now the company is to be wound up and a 
new one, with a capital of £450,000, is proposed, with a 
view to acquiring the fifteen vessels still in the ownership 
of the company. A foreign Government is prepared to 
take 65 per cent. of the capital in the new company, if 
required, but the capital is to be offered in the first plave 
to existing holders in the Western Counties Company. 
The second sensation concerns the Maindy Shipping 
Company, Limited, which has informed its shareholders 
that its bankers have intimated that they cannot con- 
tinue to carry their overdraft any longer in its present 
proportions. Unless further money is found by the share- 
holders, the fleet will be taken out of the company’s 
hands. It is proposed to form a new company, with a 
capital of £100,000 in 10s. shares. The present capital 
of the Maindy Company is £200,000, and its bank over- 
draft is £400,000. The company was formed in 1915 
and has returned to original shareholders in dividends 
and bonuses 87} per cent. of the capital. The ordinary 
shares at one time were as high as 45s., and are now 
quoted at 9d. 


Current Business. 


There is no improvement in current operations 
on the coal market, and both the French and Italian 
exchange rates have moved adversely for business. The 
tone all round is quiet and lifeless. The best coals are not 
worth more than 30s,, but irregularity in work at the pits 
is creating scarcity of smalls, which are firm at 1%s. to 
20s. for best qualities. Patent fuel is 29s. to 3ls., and 
foundry coke 57s. 6d. to 60s., pitwood being 37s. 6d. to 
40s. The Midi Railway of France is reported to have 
bought 50,000 tons of large and 50,000 tons of through 
coal at 25s. and 19s. 6d. f.o.b. respectively, and 50,000 
tons of patent fuel at about 26s. f.o.b. These quantities 
are for delivery over 1922. The Great Northern Railway 
of Ireland is also inquiring for 18,000 tons of good loco- 
motive large coal for delivery over the remainder of this 
year. Anthracite coals are firm for large and sized qualities, 
except that beans, peas, rubbly culm and duff are rather 
more plentiful. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Wz are asked by the Electrical Apparatus Company, Limited, 
the head office of which is at Vauxhall Works, South Lambeth 
road, London, 5.W. 8, to state that Mr. T. K. Evans, A.M.LE.¥., 
district manager in charge of its Manchester branch, has been 
transferred to London to take charge of the London district 
sales organisation, and that Mr. H. H. Pollard, until recently 
Glasgow branch manager to the Harland Engineering Company . 
has been appointed district manager at its Manchester office, 


Burwprne Propvucts, Limrrep, of Columbia House, 44-46, 
Kings-road, Sloane-square, London, 8.W. 3, informs us that it 
has taken over from the firm of Arthur L. Gibson, of Twicken- 
ham, the sole selling and distribution rights in this country of 
Cabot’s heat insulation and cound-deadening quilt. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W, Coast— 
Native 
‘Spanish... 
'N. African 


N.E. Coast— 
Native : ae 
Foreign (c.i.f.) 


PIG IRON. 


Home, 
s. d. 
ScoTLaND—* 
Hematite ... . 
No. 1 Foundry 
No, 3 - 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
: > 
Silicious Iron 
No, 3 G.M.B. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White ... 
MIDLANDS. 
Staffs. — 
All-mine (Cold Blast) 
Part Mine Forge 
am Foundry No. 3... 
Northampton ( Delivered Midlands ).— 
Foundry Nos. 2 and 1... Nominal. 
No, 3 a -~ oa aes eS 
Forge —- «- 29S UN EH SO 


.. 17 0 Otol? 7 6 
None offering. 
None offering. 


? 
” 
Derbyshire * ( All nominal ).— 
No. 3 Foundry 10 0 
Forge 510 0 
Lincolnshire— 
Basic 
Foundry 
Forge 
N.W. Coast—‘¢ 
N. Lanes. and Cum.— 
Hematite Mixed Nos. 





MANUFACTURED IRON. 


Home. 
£58. d. 
ScoTLanD— 


Crown Bars ... ... .. 14 0 0 
Best ,, ee 0 
N.E. Coast— 
Common Bars 
Marked _,, 
Tees 
Lancs. — 
Crown Bars 
Hoops 
8S. Yorxs.— 
Crown Bars ... 
Best ,, 
Hoops 
MIDLaNDs— 
Marked Bars (Staffs.) ... 
Crown Bars ... ... 
Nat and Bolt Bars 
Gas Tube Strip 





STEEL. 


Home.* 
£.e d, 
ScoTLanD—> 

Boiler Plates ... 16 0 
Ship Plates fin. and up12 10 
Sections ... a an 
Steel Sheets ,’,in.tojin. 13 15 
Sheets(Gal. Cor. 24 B.G.) — 





N.E. Coast— 


Ship Plates 
Angles ... . 
Boiler Plates ... 
Joists ... ... 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets .. 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails... ... ... ire 
eGR Sy 0 to 
0 
0 
0 


coocoooooceo 


Billets 
Ship Plates 


ie a 16 0 


MANCHESTER (Prices irregular and uncertain unchanged)— 


* Bars (Round) 10 0 0 to 12 
8 ,, (others) ae ew} 
Hoops (Best) ... 17 56 0 
» (Soft Steel) 14 5 0 
Te a. a Swe 
» (Lanes. Boiler)... 16 0 0 
SHEFFIELD— 
Siemens Acid Billets ... 
Bessemer Billets ... 14 0 
Hard Basic w © 
Soft ,, Bp AS, 8 10 
Hoops ... ... 4 5 
Soft Wire Rod 12 10 
MIBLANDS— 
Small Rolled Bars ... 


Bessemer Billets and 
Sheet Bars 7 10 


13 10 
11 0 
16 0 
19 0 


14 10 


11 10 


2 Hoops 

Tube Strip nat 
Sheets (24 W.G.)... . 
Galv. Sheets(f.o. b. L’pool) 
Angles aa Fl 
Joists a oe ie 
aa 
Bridge and Tank Plates 10 10 


eoooocos 


NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
2 (three months) 
Copper (cash)... 
»» (three months)... 
Spanish Lead (cash) 
7 (three months) 
Spelter (cash) 
» (three months)... 
MANCHESTER— 
9{ Copper, Best Selected Ingots ... 
{ » Electrolytic Z 
=: 59 Strong Sheets ... 
», Loco Tubes 
Brass Loco Tubes 
», Condenser... 
Lead, English 
» Foreign 


00 
00 


c. 
tg 
o: 
o 


BEoook2S 


— 
ocrFYrF KH OOO 


( Metal prices practically unchanged). 





FERRO ALLOYS, 

(AU prices now nominal). 

Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... 
ms 6 p.c. to 8 p.c. - £27 
8 p.c. to 10 p.c. 2 £27 
- Specially Refined 
Max. 2 p.c. carbon 
es an ae 
0°75 p.c. carbon ... 
»» carbon free ... 
Metallic Chromium 
Ferro Manganese 
»» Silicon, 45 p.c. to 50 p.e. 


..-£79 
++ £94 
..- £110 


” 


...£12 10 
unit 


» 15 pe £20 0 
unit 
Vanadium 
Molybdenum wh 
», Titanium (carbon free)... 
Nickel (per ton 
Cobalt ns to. a 
Aluminium (per ton) 


” 


.--£190 


---£110 to 


1/9 per Ib. 
1/6 to 1/8 per Ib. 

Per Ton. 
29 


Per Unit 
12/- 
12/- 
12/- 
28/- 


32/- 
41/- 


...2/8 per Ib. 
oo semen lt, 
(per ton) £18 for home. 


0 seale 5/- per 


0 scale 6/- per 


.--22/- per lb, 
...9/- per Ib. 
...1/6 per Ib. 


...14/6 per Ib. 


£120 
(British Official). 





FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.o.b, Glasgow)—Steam 


E}l 


AYRSHIBE— 
(f.0.b. Ports)—Steam 


- - Splint 
2 Ps Trebles 


Fir gsSHIRE— 
(f.0.b. Methil or Burnt- 


island )}—Steam 

Screened Navigatio' 

ee ae 

Doubles 

Singles 

LOoTHIANS— 

(f.0.b. Leith}—Best Steam 
Secondary Steam 
Trebles ‘ 
Doubles 
Singles 


ENGLAND. 
"N.W. Coast— 
Steams 
Household 
Coke ... 
NORTHU MBEBRLAND— 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DuRHAM— 
Best Gas ... 
Second... 
Household... 
Foundry Coke 
SHEFFIELD—'* 
S. Yorks. Best Steam Hards 
Derbyshire Hards ... 
Seconds wl 
Cobbles 
aa 
Washed Smalls 
Best Hard Slacks . 
Seconds - 
Soft Nutty 
Pea o” 
Small os 
House, Branch ; 
» Best Silkstone ... 


Blast Furnace Coke (Mland and Export)... 


CaRDiIrrF— 13 SOUTH WALES. 
Steam Coals : 
Best Smokeless Large ... 
Second - » 
Best Dry Large... 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley _,, on 
Best Eastern Valley Large ... 
Ordinary - ~ 
Best Steam Smalls 
Ordinary a 
Washed Nuts... ... ... 
No. 3 Rhondda Large... 
- - Smalls 
No. 2 oo Large 
- » Through 
2 ” Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) 
SwaNsga— 
Anthracite Coals: 
Best Large 


Seconds 
Red Vein ... 
>. eee ee 
Machine-made Cobbles... 
Nuts ... 
Beans 
Breaker Duff ... 
Rubbly Culm ... 
Steam Coals : 
Large 
Seconds 
Smalls on "une 
Cargo Through 


20/6 to 24/6 
31/- 
27/- 
24/6 
21/- 


23/6 
22/6 
27/6 
26/- 
20/- 


40/- 
56/8 to 60/- 
37/6 to 42/6 


27/- to 27/6 
24/- to 25/- 
17/6 
22/6 to 27/- 
30/- to 35/- 


27/- 
23/- to 25/- 
30/- to 35/- 
40/- to 42/6 


32/- to 33/- 
31/6 to 32/- 
30/6 to 31/6 
30/6 to 31/6 
28/- to 30/- 
17/- to 18/- 
17/6 to 
17/- to 
17/- to 
11/6 to 
9/- to 
40/- to 
37/6 to 
25/- to 


29/- to / 
28/6 to + 
28/- to 
27/6 to 


27/- 
26/- 
20/- 
18/- 
35/- 
32/6 
20/- 
26/- 
22/6 
16/- 
60/- 

/ 81/- 
87/6 to 40/- 


55/- 


ssssssss 


55/- to 57/6 
52/6 to 55/- 
47/6 to 50/- 
55/- to 57/6 
70/- to 72/6 
72/6 to 75/- 
60/- to 62/6 
30/- to 32/6 
8/6 to 9/- 

12/6 to 13/- 


29/- to 31/- 
28/- to 29/- 
12/6 to 16;- 
22/6 to 25/- 








® Home Prices—All delivered Glasgow Station. 
® These prices are practically alike now. 


3 At furnaces, 4 Delivered Sheftield. ° Glasgow, Lanarkshire and Ayrshire. 
3 Prices represent the real market before the oficial change was made. 
44 Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o.b, for export, 


4 Delivered. 2 Net Makers’ works, 
7 Export Prices—F.0.B. Glasgow. 
“ Sheets reduced while other prices are advancing. 
1% For inland sales, 4® Per ton f.0.b, 
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French Engineering Notes. | 
(From our Correspondent in Paris.) | 
The Paris Salon. | 


THE motor exhibition held in the Grand Palais 
showed that the French industry has fully recovered the | 
position it temporarily lost during the war, when the | 
majority of automobile factories had to be engaged upon 
urgent work than the building of cars. The last | 
Salon, two years ago, only served to reveal the short- | 
comings of the industry, and, incidentally, to demon- | 
strate the impossibility of doing business at the inflated 
prices which manufacturers felt they were justified in 
quoting. Since then the conditions have been changed | 
by the higher price of petrol, due partly to the imposition 
of a heavy tax, and by the payment of a luxury tax on 
cars. The cost to the motor user is now so high that the 
industry is influenced more than ever by the question of 
economy. While, therefore, the medium-powered car 
predommmated, quite a number of firms have prepared 
models of light car® to meet that large class of users who 
have found it necessary to pay more attention to running 
costs than heretofore. Judging from the huge attendance 
at the Grand Palais each day, the Salon must have been 
more successful than its predecessors, but that does not 
imply that the industry has profited to the same extent 
from the public interest, for only a few firms seem to have 
secured any large orders, despite the much lower prices | 
at which the cars were offered. On the other hand, some 
of the light car makers were well satisfied with results. 
\ significant feature of the Salon was the interest displayed 
in the eycle-car, of which there was a large number, cover- 
ing almost every form of transmission, from the friction 
disc to the two-wheeled gyroscope vehicle. The cycle- 
car is still passing through a transition stage, and the 
various systems of cheap transmissions do not always 
appeal to users, who prefer a vehicle more like a car 
than a motor cycle. The motor cycle with side-car fulfils 
a definite purpose, and the various expedients for pro 
viding a light and very cheap construction between the 
motor cycle and the car do not appeal to some makers 
who are employing the ordinary chassis construction on 


more 


a small acale. T he cycle cars at the Salon showed indeed 
that there was a distinct tendency towards the adoption 
of the standard chassis design. Apart from these small 
vehicles there was little of technical interest in the Salon. 
There were a few cars with the straight eight-cylinder 
engine, and a fairly large number of six-cylinder engined 
but the prevailing type was the four-cylinder 
engine with overhead valves and the now indispensable 
self-starting and electric lighting equipments. There has 
been no deviation from the accepted types of chassis, but 
a considerable improvement in details, especially in the 
way of providing useful and ensuring the 
greatest possible comfort. There are no indications yet 
of any material change in chassis design. The only real 
novelty, as indicating a possible departure for heavy 
vehicles, was the two-cylinder vertical oil engine shown by 


vehicles, 


accessories 


Peugeot. This is based upon the semi-Diesel principle, 
but the exhaust is rapidly cleared by a pump device, 
whereby it is possible to run the engine at a speed of 1200 
revolutions per minute. At this speed it is claimed to 
develop 50 horse-power. The weight is said to be 5 kilos. 
per horse-power. 


Railway Coach Lighting. 


Following upon the catastrophe in the Batig- | 
nolles tunnel, near the Gare Saint Lazare, in Paris, the 
Minister of Public Works, M. Le Trocquer, has issued orders 
to all the railway companies to proceed at once with the 
substitution of electricity for gas for the lighting of trains. 
He fixes January Ist, 1923, as the latest date for equipping 
all the express trains with electric lighting sets. During | 
the past two years much has already been done in the | 
way of extending the electric lighting equipments on the | 
Paris-Orleans and Midi lines. On the Nord also various 
systems of electric lighting are being tried. At first the 
postal coaches on the P.O. lines were fitted with English 
lighting sets, but it is understood that new contracts are 
being given out for Brown Boveri equipments. The 
Minister of Public Works has also given out orders to 
proceed at once with the demolition of the Batignolles 
tunnel. The work, which was started upon last week, 
forms an integral part of the programme for the trans- 
formation of the Gare St. Lazare, in view of the electrifica- 
tion of the Auteuil, Saint Germain and Versaillés lines, and 
as it is being carried out before the date orizinally fixed 
it will be necessary to hasten the construction of the 
terminus of the Auteuil line underneath the present plat- 
form, on a level with the street fronting the station. The 
space occupied by the tunnel will allow of additional lines 
being laid, while most of the electrified suburban traffic 
will pass to the lower level. 


Inland Navigation. 


On account of the long distances traversed, and 
the advantage of being able to couple up the navigable 
river systems, the development of the canals has always 
been regarded as of national importance, and recent | 
experience has so far proved the necessity of utilising 
the inland waterways for the carriage of raw materials | 
and other goods in bulk that improvements to existing 
canals and the construction of new ones constitute an 
important feature of the programme of public works to 
be carried out. This vast programme will extend over a 
period of fifteen years, and at present money values its 
execution will entail an expenditure of 303000 million | 
Tranes. Of that amount 965 million francs will be devoted 
to the carrying out of two canal projects. One provides 
for an improvement of the canal between the Moselle and 
the Rhine and the canal traversing the Saar coal basin, | 
and the canalisation of the Moselle below Metz through | 
the iron ore district to Koenigsmacher, a distance of | 
46 kiloms. It is intended to give passage to boats of 1200 | 
tons. The whole length of the canalised river is to be | 
equipped for electrical haulage. A second project is to 
improve the Berri, Nivernais and Midi canals, as well as 
the lateral canal of the Garonne to allow of the navigation 
of boats of 300 tons 





British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Offwe 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each, 


The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


SWITCHGEAR. 


168,707. June 22nd, 1920.—ImMPROVEMENTS IN OR RELATING 
ro ExecrricaL Swrrencrar, William Anselm Coates, of 
Flodden, Western-road, Flixton; George Edward Gittins 
of 36, Park-road, Stretford, Manchester ; David Reginald, 
Davis, of 85, Cyprus-street, Stretford, Manchester ; and the 
Metropolitan-Vickers Electrical Company, of 4, Central 
Buildings, Westminster. 

Tue chief feature of the invention consists in the provision 
of a casing or chamber A, in which the bus-bare are fixed and 
into which the ends of the cables and ends of the conductors 
which are connected to the bus-bars or cables are led. After 
the necessary permanent connections have been made between 
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the conductors and the bus bare or the cables, as the case may 
be, the chamber is filled with a solid insulating material], such as 
compound.” The specification contains two other illustrations 


and describes a considerable amount of detail.—September 

15th, 1921. 

168,741. July 12th, 1920.—ImPpRovemMeENTs IN CONTACTS | 
FoR Eecrric Switches AND OTHER CIRCUIT-CLOSING 
Devices, Allen West and Co., Limited, of Lewise-road, 


Brighton, and George Page, of 17, 
Hove, Sussex. 

End and side views of a pair of contacts made in accordance 
with this invention are shown. The springs A are secured at 
their lower ends to the outer sides of the contacts B and to a 
base piece by means of the bolt C. The free ends are secured to 
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plungers F F, passing freely through holes in the outer members 
of the contacts B, and th y press freely on the back of the con- 
tacts G, so as to exert pressure at the central positions. There 
There are two other illustrations.—S ptember 15th, 1921. 


WIRELESS TELEGRAPHY. 


147,462. July 7th, 1920.—ImMPROVEMENTS IN ELECTROMAGNETIC 


WAVE-SIGNALLING Systems, Marcus Latour, of 79, Boule- | 


vard Haussmann, Paris 
The object of this invention is to avoid sending out waves of 
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different engths. 


condenser C. In order to allow the passage of continuous current 
from the source X through the thermionic generator an auxiliary 





Worcester-villas, West | 


The aerial is connected to the inductance | 
| coils T L, and the coils are also connected to earth through a | winding E, or, in the case of wrong polarity, to _— it and 


inductance E is placed in parallel with the condenser C. The 
value of this inductance is such that it cannot be traversed by 
high-frequency current. In order to avoid the formation of 
an oscillating circuit around E and C, the inductance is wound 
on an iron core, and in consequence it has e smal! bulk. It will 
be seen that this arrangement comprises only one oscillating 
circuit, namely, the aerial-earth circuit. The specification also 
gives a diagram of the usual method of arranging thermionic 
tube generators, and the difference in the two systems is fully 
explained.—September 15th, 1921. 


RECTIFIERS. 


145,423. June 17th, 1920.—IMPROVEMENTS IN AND RELATING 
vo Vacuum Rectirrers wirx a Roratine Ex.ecrric Arc, 
Siemens-Schuckertwerke G.m.b.H., of Siemensstadt, near 
Berlin. 

It is well known that it is difficult to operate mercury rectifiers 
in parallel, because the voltage consumed by the rectifier drops 
with increasing current. According to this invention, the mag 
netic field which causes the are to rotate is regulated by the 
load on the rectifier. The rectifier A is provided with two an- 
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nular anodes B and C, which are connected with the secondary 
winding D of an alternating-current transformer. E is a mag- 
net, the winding of which being connected to the cathode F 
in such a manner that the direct current supplied by the 
rectifier increases the magnetic field, avd mactiaeen & counter 
electromotive torce. There are two other illustrations.—Sep- 
tember 15th 1921. 


PUMPING AND BLOWING MACHINERY. 


168,772. August 19th, 1920.—CrnTrirvcaL Arr Compressors, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C, 4. 

In this specification claim is made for a centrifugal air 
pressor in which the major part of the machine is made 
reinforced concrete. The rotating parts, bearings, &c., are, 


com- 
of 
of 
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course, of metal, and two joint plates, shown in the small view, 

| are used to define the relative positions of the several parts. 
The shading in the drawing shows the concrete parts. The 
| inlet for the air is at A, and the outlet at B. C is a drain,— 
| September 15th, 1921. 


CONVERTERS. 


149,920. August 6th, 1920.—ImMPprRovED APPARATUS FOR 
STARTING SINGLE ARMATURE CONVERTERS FROM THE ALTER- 
NATING-CURRENT Sipe, Aktiengesellachaft Brown, Boveri 
et Cie, of Baden, Switzerland. 

This specification describes a method of starting a single 
armature rotary converter from the alternating-current side, 
| so that it runs up with the correct polarity. By throwing the 
| starting switch A to the left, the alternating current side of the 
converter is connected to the tapping point of the transformer. 

At the same time, by closing the contact L, the constant resiat- 

| ance winding E of the polariser E F G H is connected to the 
| circuit, so that the polariser attracts its core and closes the 
contacts GH. By means of the contact G, the circuit of the 
| exciting winding | of the converter is closed, so that the winding 
F of the polariser now receives sufficient current to enable it 
either, in the case of correct polarity of the converter, to aid the 


| cause the core to be released temporarily, to that the contacts 


'GH open. The closing of the contact closes the circuit of 
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the time relay magnet M that is connected to the aunittony | 


transformer K. The time mechanism N of this relay is so ad- 
justed that it requires, for attracting its armature until the 
contact O is aud 

is required for running the converter up to synchronism. 
Furthermore, the relay M N 0 is so constructed that, when the 
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coil M is not excited, the armature will drop temporarily into its 
initial position. Thus, if the polariser E F GH opens the con- 
tact H only temporarily, the releasing period of the relay M N O 
is renewed. As soon as the time mechanism M has run down, 
the clesing of the contact O causea the reversing magnet P 
of the starting switch A to receive current from the auxiliary 
transformer K, whereby the alternating current side B of the 
converter is connected to the full potential of the transformer. 
~—September 15th, 1921. 


MOTOR CARS AND ROAD TRAFFIC. 


168,735. July 9th, 1920.—Traction Enorse Roap WHEELs, 
J. Fowler and Co., Limited, J. Robinson and H. Hodgson, 
Steam Plough Works, Leeds. 

This wheel has, besides the usual hard metal tire, one or more 
rubber tires to increase ita road-gripping powers. The rubber 
tires are made in sections, circumferentially, so that they may 
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be removed and packing strips inserted beneath them to take 

up wear and keep them level with, or above, the hard rim. The 

attaching bolts have large heads to bridge the gaps between the 

sections of tire.—September 15th, 1921. 

168,797. October 8th, 1920.—PyNeumatic Trees, W. Dukes 
and the Warland Dual Rim Company, Limited, Lythalls 
lane, near Foleahill, Coventry. 

This detachable rim for flat-sided pneumatic tires is made of 
channel section, providing a pair of outward flanges A. The 
inner sides of these flanges are at right angles to the base, and 
the outer sides are rounded in cross section to engage corre 
spondingly shaped grooves in the main fixed and detachable 
flanges B and C of the wheel. The outer circumferential portions 
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of the latter flanges are preferably splayed outwardly, as shown, 
to avoid cutting of the tire. The detachable rim can be made 
contractible in any convenient manner. Thus it may be divided 
transversely, so that in the process of contraction one end can 
he caused to overlap the other. Or it may be fitted with a short 


, @ considerably longer time than that which | 


removable segment, which, when removed, permits the ends of 
the rim to be brought together. Or the rim may be constructed 
with one or more relatively long segments enabling the rim to 
be collapsed.— September 15th, 1921. 


TRAMWAYS AND RAILWAYS. 


168,815. January Sth, 1921.—Bocre Cueckx Stops, A. L. 
MColl, 26, Etchingham Park-road, Finchley, London, N. 
The lustration is a plan view, showing part of the framing 
of a bogie. A is the bolster, B the side frame, and C C the trans- 
verse frames of the bogie. In order to check the endways move- 
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ment of the bolster, with regard to the frame, the inventor 
provides the two levers D D, behind which there are the rubber 
pads E E. Arrangements are made to prevent the levers coming 
too far out away from the side frame.—September 15th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


168,762. August 3rd, 1920.—CEeNTRIFUGAL CasTING MACHINES, 
E. B. Ball, Braemar, Midton-road, Ayr. 

In this centrifugal casting machine the mould merely rests 
upon two rollers, one of which is driven to give the necessary 
rotary motion to the mould. The mould can thus be easily and 
quickly removed when a casting haa been made and another 
mould put in its place while the first is cooling down. The 
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mould is provided with flanges A A at each end. One of the 
flanges engages with two grooved wheels B B, and is thus pre- 
vented from moving endways. The other flange rests on the two 
rollers, which are made of considerable length in order to accom 
modate moulds of different lengths.—September 15th, 1921. 


MISCELLANEOUS. 


168,773. Auguat 20th, 1920.—Construction Bouts, T. L. E. 
Haug, 2315, Durant-avenue, Berkeley, Alameda County, 
California. 

This bolt is intended for passing through a plate from one 
side, when the other side is inaccessible, for temporary purposes. 

The head is cut away, as shown, on one side, so that it may be 
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passed through the hole, and is made to engage with the plate 
| after it has been passed through by means of a wedge-shaped 


piece that has a stalk passing through an axial hole in the belt. 
September 5th, 1921. 





THe “Iona” Sparkinc Pive.—We have received from 
Brown Brothers, Limited, Great Eastern-street, London, E.C. 2, 


|a@ sample of a new type of detachable sparking plug, in which 


the usual porcelain insulator is replaced by one made of mica. 
This and the centre electrode are secured in the body of the plug 
by a gland nut under extremely high pressure, and the whole 
can be removed when necessary for cleaning, but the likelihood 
of short circuiting caused by soot or carbon deposit is practically 
obviated by the dimensions of the insulator inside, and the 


| large amount of space between the centre electrode and the plug 


body. To test the makers’ claims in this respect, we have had 


| one of these plugs in use on a motor car engine for some time, 


during which the car has covered over 1000 miles of fairly stiff 
country, and up to the present no trouble whatever has been 
experienced. he points of the plug have kept remarkably 
clean and have required no attention whatever. 





| C. Griff. 
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Forthcoming Engagements, 


Secretaries of Institutions, Societies, &c., desirous of havin 
notices of meetings inserted in this column, are requested to n : 
that, in order to make sur of its insertion, the necessary informat io : 
should reach this office on, or before, the morning of the Wednesday 
of the week preecding the meetings, In all cases the time “me 
PLACE at which the meeting is to be held should be clearly stated 7 

TO-DAY. 

InstrruTE oF Transport.—Royal Society of Arts, John. 
street, Adelphi, W.C. 2. Lecture for graduates and students 
“Water Transport—Coastwise Shipping of the United Kine. 
dom,” by Mr. M, Salt. 5 p.m, iin 

Junior INstrruTiION oF ENGINEERS.—Caxton Hall, West. 
minster, S.W. 1. Lecturette, “ Pyrometry for Boilers : 
Questions, Pertinent and Impertinent,” by Mr. C. E. 
8 p.m. f 

INSTITUTION OF MECHANICAL ENGINEERS —Storey’s-gate 
St. James’ Park, 8.W. 1. General meeting. Eleventh report “me 
the Alloys Research Committee: “* On Some Alloys of Alum 
nium,” by Dr. Walter Rosenhain, Mr, Sydney L. Archbutt, and 
Dr. D, Hanson. 6 p.m. 

InstiruTte oF MerTats: S#errmnp Locan Secrion 
Mappin Hall, University of Sheffield. Sorby Lecture on “ ‘Tio 
Services of Dr. Sorby to Metallurgy,”’ by Professor C. H. Desi); 
7.30 p.m. 


Some 
Foster, 


OCTOBER 24ru. 

ENGINEERS: GRADUATES 
Paper, “* The Efficient Utilisa- 
by Mr. R. } 


MONDAY, 

INSTITUTION OF MECHANICAL 
Section.—Storey's-gate, 8.W. 1. 
tion of Steam and Electric Power in Factories, 
Light. 7 p.m. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—Meeting of Lou 
borough Graduates in Koom 119, The College, Loughborouyh 
7 p.m. 

KEIGHLEY AssOcIATION OF ENGINEERS Visit to the works of 
Bagley and Co., Limited, glass bottle manufacturers, Knott 
Train leaves Keighley (M.R.,, 12.5 p.m. 

METALLURGISTS AND Mi 
Hall, Department of Applied 
Sir Robert Hadfield, F.hUS 


ley. 

SHEFFIELD ASSOCIATION OF 
LeReicaL CHEMIstTs.—~Mappin 
Science, Sheffield. Address by 


| 7.30 p.m. 


OCTOBER 


Club 
Stainless Steel, 


TUESDAY, 25ru. 

Women’s ENGINEERING SOCIETY. 
street, Hanover-square, W. Lecture, 
6.15 p.m. 


Room, 26, George. 
by Miss 


InstTrTUTE OF Marine Enotneers.—The Minories, Tower- 
hill, E. ‘“* Modern American Methods in Winning and Prepar- 
ing Coal,” by Mr. J. H. Anderson. Lantern. Ladies invited 
6.30 p.m. 

\ tert 

Ach 


INDUSTRIAL ADMINISTRATION 110, 
Limits of Centralisation in Industrial 


INSTITUTE OF 
street, S.W. 1. 
tration.” 7 p.m. 


WEDNESDAY, OCTOBER 2é6ru. 
INsTITUTION OF AUTOMOBILE ENGINEERS 
mobile Club, Pall Mall, 8.W. 1. Annual dinner. 
THURSDAY, 
InstrruTion or Locomorive 
Westminster, 8.W. 1. General meeting. 


In the afternoon a visit will be paid to the works of 
Peters Co., Limited, Windsor Works, Slough, at 


Royal Auto- 
7.30 pm 
OCTOBER 27rs. 
EnGrIneers.—Caxton Ha 
Presidential address 


and 


INSTITUTION OF MINING AND Metatiturcy.—Rooms of the 
Geologieal Society, Burlington House, Piccadilly, W. 1. Papers 
Ventilation and Human Efficiency,” by Mr. Leonard H 
Lantern. “Notes on the Ore Deposits of Eagle Mountai: 
Demerara,” by Mr. lL. N. Justice. 5.30 p.m 


FRIDAY, OCTOBER 28rx. 
INSTITUTION OF MECHANICAL ENGINEERS 
S.W. 1. Discussion on the Eleventh Alloys Report to be resumed 


6 p.m. 


Storey 's-yate 


Caxton Hall, West 


Manufacture,” by 


ENGINEERS. 
Water-gas 


Junior INSTITUTION OF 
minster, 8.W. 1. Lecturette, 
Mr. F. Colin Sutton. 8 p.m. 
ASSOCIATION OF ENGINEERING AND 
Merseysipe Brancu.-—University 
The Age of the Earth,” by Professor 
7.30 p.m 


Tue SHrPesurLprs 


DRAUGHTSMEN : 
ing Building, Liverpool. 
P. G. H. Boswell Illustrated 

Tae MANCHESTER ASSOCIATION OF 
Hall, Albert-square, Manchester. Discussion on 
sure of Iron in Moulds,” to be introduced by Mr. A 
7 p.m. 


Engineer 


ENGINEERS. — Memoria 
Liquid Pres 
H. Goodyer 


OCTOBER 3lsr. 
City of Bradford Tect 
Mr. H. T. Newbigu 


MONDAY, 


ENGINEERING Soctery. 
Michell Bearings,” 


BraprorD 
nical College. 
7.30 p.m. 


by 
FRIDAY, NOVEMBER 4rn. 


MECHANICAL ENGINEERS 
Thomas Hawksley Lecture on 
6 p.m 


Storey's-ga 


INSTITUTION OF 
Pow 


St. James’ Park, 8.W. 1. 
Transmission by Oil,” by Dr. H. 8. Hele-Shaw. 
Ha 

Mr 


Enoineers.—Caxton 


Commerce, 


INSTITUTION OF 
Timber 


Tue Junior 
Westminster, 8.W. 1}. 
T. H. Ivey. 8 p.m. 
FRIDAY, NOVEMBER 18rx, To FRIDAY, NOVEMBER 25r8 

Pusuic Works, Roaps anp Transport Concress, Lonp 
~-For prograimme see page 422. 


Trees of by 


EDUCATIONAL INTELLIGENCE. 


Tux Council of the University of Sheffield has just made the 
following appointments :—(1) Mr. H. P. Lewis, B.A. (Cau 
bridge), B.Sc. (Wales), as Assistant Lecturer in Geology during 
the absence of the Professor ; Mr. E. H. Eastwood, M.B.. 
Ch.B. (Liverpool), to the post of Demonstrator in Pathology and 
Bacteriology, in succession to Dr. N. E. Challenger, resigned 
(3) Mr. A. J. Chappell, B.Se. (London), A.M. Inst. C.E., to th: 
post of Assistant Lecturer in Mechanical Engineering. 


A Pwevmatic Scratce Brusx.—A handy little workshe 
appliance has recently been brought out by the Ingersol!-Ra: 
Company, Limited, of 165, Queen Victoria-street, London, F.C. 
in the form of a wire scratch brush for use in conjunction wil! 
a pneumatic drill. The brush has a diameter of Sin., and th 
wire bristles stand out in the axial direction, like a blackle:| 
brush. The wire is of special heat-treated steel, and the makers 
say that it has very good wearing qualities. A standard No. & 
Little David drill, by the same makers, is used to drive th: 
brush, which can be used for removing paint, scale or dirt an! 
any service where a scratch brush is needed. The total weiy!:' 
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is 114 1b. 





